Numerical Neural Network 
\ pproximations 


George A. Anastassiou, Razvan A. Mezei 


Numerical Neural Network Approximations 


George A. Anastassiou 
Department of Mathematical Sciences 
University of Memphis 
Memphis, TN 38152, U.S.A. 


Razvan. A. Mezei 
Computer Science Department 
Saint Martin’s University 


Lacey, WA 98503, USA 


This monograph is dedicated to our loved ones. 


Preface 


In this monograph, we present numerical applications of neural networks ap- 
proximations, as they are presented for the first time in the recent monograph 
by the first author, titled “Parametrized, Deformed and General Neural net- 
works” [1], Springer, Heidelberg, New York, 2023. That is confirming with 
numbers the theoretical results of the above mentioned monograph. 


Next, we explain very briefly at simplest possible terms why this is of interest in 
the studies about neural networks approximation. Let h be a general sigmoid 
function with h(0) = 0, and y = 1 the horizontal asymptotes. Of course A is 
strictly increasing over IR. Let the parameter 0 < r < 1 and x > 0. Then clearly 
—x < x and —z < —rx < rz < x, furthermore it holds h(—x) < h(—rz) < 
h(rz) < h(x). Consequently the sigmoid y = h(rz) has a graph inside the 
graph of y — h(x), of course with the same asymptotes y — 1. Therefore h(rz) 
has derivatives (gradients) non-zero at more points x than h(x) has different 
than zero or not as close to zero, thus killing a fewer number of neurons! And of 
course A(rz) is more distant from y = 1, than h(x) is. This is the main concern 
in choosing the proper activation function, which is a highly desired fact in 
Neural Networks theory. Also different activation functions allow for different 
non-linearities which might work better for solving a specific function. So the 
need to use neural networks with various activation functions is vivid. Thus, 
performing neural network approximations using different activation functions 
is not only necessary but fully justified. 


Furthermore, the brain non-symmetry has been observed in animals and hu- 
mans in terms of structure, function and behavior. This lateralization is thought 
to reflect evolutionary, hereditary, developmental, experiential and pathological 
factors. Consequently, it is natural to consider for our study deformed neural 
network activation functions and operators. Thus, this book is the appropriate 
study covering a great variety of applications and approaching reality as close 
as possible. 


Our numerical applications cover the univariate case extensively in a great 
number of cases by employing SageMath [3], a free open-source mathematics 
software that uses a Python-based programming language. We also cover briefly 
the bivariate case by the use of C# programming language. 


In each chapter in short we describe the neural network theory involved there. 
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The engaged activation function we employ here is the 0-Deformed and A- 
parametrized hyperbolic tangent function. 


The book's results are expected to find applications in the many areas of Ap- 
plied Mathematics, Computer Science and Engineering, especially in Artificial 
Intelligence, Machine Learning and Deep Learning. Other possible applications 
can be in applied sciences like Statistics, Economics, etc. All in all what is 
presented here is a valuable tool for a large range of applications. Therefore 
this monograph is suitable for researchers, graduate students, practitioners and 
seminars of the above disciplines, also to be in all Science and Engineering 
libraries. 


The preparation of this book took place during 2023-24 at the University of 
Memphis and Saint Martin’s University. 
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George A. Anastassiou 

Department of Mathematical Sciences 
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Razvan. A. Mezei 
Computer Science Department 
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1 Introduction 


This work is meant to be a companion to the published monograph of G.A. 
Anastassiou |Parametrized, Deformed and General Neural Networks, Springer, 
Heidelberg, New York, 2023|, where the theoretical foundations for these re- 
sults have already been established. In particular, in there, it was proven that 
the various operators presented below converge quantitatively to the identity 
operator. 


In this current work would like to give our readers a sense of the error of ap- 
proximation for various operators and particular values of n, parameter A, de- 
formation coefficient q, activation functions, density functions, neural network 
operators, and intervals applied for various functions. We estimate the error of 
approximation of the various neural network operators, and also compare the 
results to various monomial polynomial functions. 


Please note the following: 


e the code below was run using SageMath [3] version 9.5 and (towards the 
end of the book) C# version 10 (. NET 8). 


e the estimates in this book are all subject to the error of appoximation 
inherent from using SageMath/C# as a tool and how floating point num- 
bers are represented on computer systems. This error of approximation 
accummulates as we do more and more iterations. 


e some tests are not complete - after running for a long time, a runtime 
error occured and some computations stalled. 


e the reader is strongly advised to read and understand the code prior to 
reading the numerical results. The code is written in a simple way so it 
is understandable even for non computer scientists. The "left side" of our 
computations represents the error of approximation to the function by 
neural network operators. This error is compared to anticipated speeds 
of convergence and expressed by the "difference" values shown in every 
computational result. 


2 Real-valued neural network approximation based on 
the q-deformed and A-parametrized Hyperbolic Tan- 
gent - introduction 


We present in here some of the background and the main result that was 
proven in the monograph [Parametrized, Deformed and General Neural Net- 
works, Springer, Heidelberg, New York, 2023], in Chapter 18. 


The activation function |see monograph, formula 18.1| used for this part is 
defined as follows (note, in the code below, we called this function phi(x)): 
e^ u Ge 


ET geo Vx € R, where q, A > 0. (1) 


ga (x) = 


Then [see monograph, formula 18.9], we present the density function (which, 
in the SageMath code below this was named G(x)): 


1 
Mas a (arr +1) — gaz —1)) > 0, Vx ER, where q, A>0. (2) 


Lastly, [see monograph, formula 18.29], we give the real-valued 
linear neural network operators: 


nb 
Xa EME — k) 


, where f € C([a, b|), x € [a,b], a > 0, a 1. 


(3) 


It was shown [see monograph, Theorem 18.9], that: 


lim Hn(f) = f, (4) 


N—00 


pointwise and uniformly. 


Next, we present our computational results using SageMath. Please note that 
we removed several of the results generated by the code below. 
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3 Real-valued neural network approximation based on 
the q-deformed and A-parametrized Hyperbolic Tan- 
gent - part 1 


[ ]: RR.scientific_notation (True) 
powers = [3/10, 1/2, 7/10] 
lamdas = [1/4, 1/2, 1] #deformation parameter lamda over (0,|, 
o1] - these are the beta values in the formula 
qs = [1/4, 1/2, 1] #deformation coefficient 


funcs = [sin(x), cos(x)] #choice of functions 
a = -pi #the interval 

b = pi #the interval 

x0s= [pi/4, pi/2, 3*pi/4] 


ARARARARAKANANARARARARAKANANAKARARARAKAKAAAAARAARARARAKAAAAA 
TOP xÜ wn XOS: 
ARARAAARAAAAAAAARARARAAAAAAAARAARAARARAAAAAAAAAAARARARAKANAANA 
for power in powers: #going over various powers for 1/ 
on “power 
LI 
OEIIIHEHHTIIHHSSIITHSITHTHSIIHHHSITHHHSSIHHSHS HHHEHBSSTIHHSHSEEHHS 
for lamda in lamdas:  ZgoZng over each lamda value 
LI 
SBEIIIBEEBTITHHHSSIIITHSITIHTHSIIIHTHSIIHHHSTIHHSSSIIHTHSITHHEHSTEHMS 
for oin CS: #going over each q value 
LI 
IEIIIBEHBHIIIHSSSIIHHSSTIHTHSITHTHSITHHHSSIHHSHSSIIIHHHSSIHHHSHTTTMS 
print) 
print) 


+. --------- 
print ("x0 = "+ str(x0)+", Power = "w 
+str(power)+ ", lamda = "+ str(lamda) + ", q =" + str(q)) 


Sprint ("---------------------------------------------------------------- 


#the activation function 
phi(x) = (e^(1lamda*x)-q*e^(-lamda*x))/ 
5Ce^(lamda*x)*q*e^(-lamda*x))  #formula 18.1 


# 
G(x) = 1/4*(phi(x*1) - phi(x-1)) f formula, 
SUI) 


LI 


oRARRAAAAAAARARARARAAARAKAAAAARARARAARAKAAAAAANARAAAKAARAKAAAA 
for i in range(len(funcs)): 


LI 


HRAKKAAKAAAKARAKRANKKAAKKANAKAAARAKAKAAKKAAKKAKKAAKRANAKAAKRAKKAA 
f(x)=funcs[i] 


show(f (x)) 
fom m in MO, 20 00, 100, 200, 500: 
O En, pg #real-valued, 


«linear neural network operators 

a return sum(f(k/n)*G(n*x-k) for ky 
sin [ceil(n*a),..,floor(n*b) ]) /sum(G(n*z-k) for k im, 
s[ceil(nka),..,floor(n+b)]) 

#leftSide = abs(L(n,f,x0)-f(x0)) 

leftSide = abs(sum(f (k/n) *G(n*x0-k),, 
for k in [ceil(n*a),...floor(n*b)])/sum(G(n*xO-k) for k in, 
e[ceii(nsa),.., floor (nb)] )-fF(xo)) 

vali = n 

val2 = leftSide.n() 

val3 = 1/(n^power).n() 

print n = "«str(vali), "n 
“left side = "+str(val2), “An 1 
ca (Estr (power) +") = "+str(val3), An Li 
difference = "+str(val3-val2)) 
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x0 = 1/4*pi, Power = 3/10, lamda = 1/4, q = 1/4 


sin (x) 


n= 10 , left side = 1.10269377456684e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 3.90917856170588e-1 
n = 20 , left side = 7.76237576737798e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.29466773863125e-1 
n= 50 , left side = 3.60961153613114e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.73153379349680e-1 
n = 100 , left side = 1.88410272392819e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.32347615911676e-1 
n = 200 , left side = 9.61343382830937e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.94415143508528e-1 
n = 500 , left side = 3.89095422715457e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.51100944527679e-1 


cos (x) 


n= 10 , left side = 2.51869405006841e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference 2.49317828620431e-1 

n = 20 , left side = 1.14542456854608e-1 
1/n* (3/10) = 4.07090531536904e-1 
difference = 2.92548074682297e-1 

n= 50 , left side = 4.20732317898758e-2 
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1/n* (3/10) 3.09249494710992e-1 
difference = 2.67176262921116e-1 
n = 100 , left side = 2.03378378667151e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.30850805284243e-1 
n = 200 , left side = 9.98779497231417e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.94040782364523e-1 
n = 500 , left side = 3.95085911348803e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.51041039641346e-1 


sin (x) 


n= 10 , left side = 3.95100600139320e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.61677173613340e-1 
n = 20 , left side = 3.46988342396717e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.72391697297233e-1 
n = 50 , left side = 1.73741914965689e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.91875303214423e-1 
n = 100 , left side = 9.25093740382410e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.41937705747134e-1 
n = 200 , left side = 4.76419447265530e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.99264382864182e-1 
n = 500 , left side = 1.93866173914381e-3 
1/n* (3/10) = 1.54991898754834e-1 
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difference = 1.53053237015690e-1 


cos (x) 


n= 10 , left side = 1.43310623580410e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 3.57876610046862e-1 
n = 20 , left side = 6.16155530779091e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.45474978458995e-1 
n = 50 , left side = 2.17255095716978e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.87523985139294e-1 
n = 100 , left side = 1.03403776602996e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.40848265490658e-1 
n = 200 , left side = 5.03665536910569e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.98991921967731e-1 
n = 500 , left side = 1.98226000171708e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.53009638753117e-1 


sin (x) 


n= 10 , left side = 4.55658979518567e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.55621335675416e-1 

n = 20 , left side = 1.17886898348851e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.95301841702019e-1 
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n= 50 , left side = 1.90462319911511e-3 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.07344871511877e-1 
n = 100 , left side = 4.76820716817761e-4 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.50711822434140e-1 
n = 200 , left side = 1.19246801639550e-4 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03909330535197e-1 
n = 500 , left side = 1.90813536956602e-5 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54972817401138e-1 


cos (x) 


n= 10 , left side = 4.55601836086842e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.55627050018588e-1 
n = 20, left side = 1.17886897702854e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.95301841766619e-1 
n= 50 , left side = 1.90462319911577e-3 
1/n° (3/10) = 3.09249494710992e-1 
difference = 3.07344871511876e-1 
n = 100 , left side = 4.76820716817428e-4 
1/n° (3/10) = 2.51188643150958e-1 
difference = 2.50711822434141e-1 
n = 200 , left side = 1.19246801639439e-4 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03909330535198e-1 
n= 500 , left side = 1.90813536956602e-5 
1/n° (3/10) = 1.54991898754834e-1 
difference = 1.54972817401138e-1 
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x0 = 1/4*pi, Power = 3/10, lamda = 1/2, q = 1/4 


sin (x) 


n= 10, left side = 7.66430508778090e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.24544182749463e-1 
n= 20 , left side = 4.38693273663759e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.63221204170528e-1 
n= 50 , left side = 1.88047297835471e-2 
1/n° (3/10) = 3.09249494710992e-1 
difference = 2.90444764927445e-1 
n= 100 , left side = 9.60447473250947e-3 
1/n° (3/10) = 2.51188643150958e-1 
difference = 2.41584168418449e-1 
n= 200 , left side = 4.85201986681627e-3 
1/n° (3/10) = 2.04028577336837e-1 
difference = 1.99176557470021e-1 
n= 500 , left side = 1.95265780521114e-3 
1/n° (3/10) = 1.54991898754834e-1 
difference = 1.53039240949623e-1 


cos (x) 


n= 10, left side = 1.15283010872480e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 3.85904222754792e-1 
n = 20 , left side = 5.36357377250527e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.53454793811852e-1 
n= 50 , left side = 2.03721756047669e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.88877319106225e-1 
n - 100 , left side = 9.99650884011438e-3 
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1/n^ (3/10) 2.51188643150958e-1 
difference = 2.41192134310844e-1 
n = 200 , left side = 4.95003918172598e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.99078538155111e-1 
n = 500 , left side = 1.96834138039348e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.53023557374440e-1 


sin (x) 


10 , left side = 3.37717704676072e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.67415463159665e-1 

n = 20 , left side = 2.07753148869365e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.86315216649968e-1 

50 , left side = 9.21511967883226e-3 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.00034375032159e-1 

n - 100 , left side = 4.75529633802174e-3 

1/n* (3/10) = 2.51188643150958e-1 
difference = 2.46433346812936e-1 

n = 200 , left side = 2.41425898359460e-3 

1/n* (3/10) = 2.04028577336837e-1 
difference = 2.01614318353242e-1 

n = 500 , left side = 9.74447341997586e-4 

1/n* (3/10) = 1.54991898754834e-1 

difference = 1.54017451412836e-1 


D 
Il 


D 
Il 


cos (x) 
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n= 10 , left side = 6.24222476166085e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.38764986010664e-1 
n = 20 , left side = 2.80065121964507e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.79084019340454e-1 
n = 50 , left side = 1.03752156077472e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.98874279103244e-1 
n = 100 , left side = 5.04543146629388e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.46143211684664e-1 
n = 200 , left side = 2.48679971416887e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.01541777622668e-1 
n = 500 , left side = 9.86054169944683e-4 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54005844584889e-1 


x0 = 1/4*pi, Power = 3/10, lamda = 1/2, q=1 


sin (x) 


n= 10 , left side = 1.26576588370484e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.88529574790224e-1 

n = 20 , left side = 3.19289527212985e-3 
1/n* (3/10) = 4.07090531536904e-1 
difference = 4.03897636264775e-1 

50 , left side = 5.12151444058917e-4 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.08737343266933e-1 
n = 100 , left side = 1.28084179052301e-4 


B 
Il 
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1/n^ (3/10) 2.51188643150958e-1 
difference = 2.51060558971906e-1 
n = 200 , left side = 3.20238618125579e-5 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03996553475024e-1 
n = 500 , left side = 5.12400106722488e-6 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54986774753766e-1 


cos (x) 


n= 10 , left side = 1.26576548275704e-2 
1/n° (3/10) = 5.01187233627272e-1 
difference = 4.88529578799702e-1 
n = 20 , left side = 3.19289294996883e-3 
1/n* (3/10) = 4.07090531536904e-1 
difference = 4.03897638586936e-1 
n= 50 , left side = 5.12152389308573e-4 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.08737342321683e-1 
n = 100 , left side = 1.28084061290612e-4 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.51060559089667e-1 
n = 200 , left side = 3.20239758674346e-5 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03996553360970e-1 
n = 500 , left side = 5.12391080254027e-6 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54986774844031e-1 


10 , 


20 , 


50 , 


10 , 


20 , 


50 , 


left side = 4.29282034779491e-2 


1/n^ (3/10) = 5.01187233627272e-1 
difference = 4.58259030149323e-1 


left side = 2.30286683697076e-2 


1/n* (3/10) = 4.07090531536904e-1 
difference = 3.84061863167197e-1 


left side = 9.56745400404757e-3 


1/n* (3/10) = 3.09249494710992e-1 
difference = 2.99682040706944e-1 
left side = 4.84538571465232e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.46343257436306e-1 
left side = 2.43500798502960e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.01593569351807e-1 
left side = 9.78230233303456e-4 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54013668521530e-1 


cos (x) 


left side = 5.44419628451549e-2 


1/n* (3/10) = 5.01187233627272e-1 
difference = 4.46745270782117e-1 


left side = 2.59171447278922e-2 


1/n* (3/10) = 4.07090531536904e-1 
difference = 3.81173386809012e-1 


left side = 1.00304303028137e-2 


1/n* (3/10) = 3.09249494710992e-1 
difference = 2.99219064408178e-1 
left side = 4.96112082798739e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.46227522322971e-1 
left side = 2.46392751821078e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.01564649818626e-1 
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n = 500 , left side = 9.82856796759912e-4 
1/n° (3/10) 1.54991898754834e-1 
difference = 1.54009041958074e-1 


sin (x) 


n= 10 , left side = 1.98858419604222e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.81301391666850e-1 
n = 20 , left side = 1.11111242904842e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.95979407246420e-1 
n= 50 , left side = 4.71676040228819e-3 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.04532734308704e-1 
n = 100 , left side = 2.40386308996299e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.48784780060995e-1 
n = 200 , left side = 1.21454789680442e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.02814029440033e-1 
n = 500 , left side = 4.88452065581013e-4 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54503446689253e-1 


cos (x) 


n= 10 , left side = 2.88791443525872e-2 
1/n^ (9/10) 5.01187233627272e-1 
difference = 4.72308089274685e-1 
n = 20, left side = 1.33664407456531e-2 
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1/n* (3/10) = 4.07090531536904e-1 
difference = 3.93724090791251e-1 

50 , left side = 5.07733367488394e-3 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.04172161036108e-1 

n= 100 , left side = 2.49412468567678e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.48694518465281e-1 

n = 200 , left side = 1.23708851068816e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.02791488826149e-1 

n = 500 , left side = 4.92063839226731e-4 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54499834915607e-1 


B 
Il 


x0 = 1/4*pi, Power = 3/10, lamda = 1, q= 1 


sin (x) 


10 , left side = 4.09324613380091e-3 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.97093987493471e-1 

n= 20, left side = 1.03161560946519e-3 

1/n° (3/10) = 4.07090531536904e-1 
difference = 4.06058915927439e-1 
n= 50 , left side = 1.58852765311801e-4 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.09090641945680e-1 
n = 100 , left side = 4.13962851463223e-5 
1/n° (3/10) = 2.51188643150958e-1 
difference = 2.51147246865812e-1 

n = 200 , left side = 9.67248590255654e-6 

1/n* (3/10) = 2.04028577336837e-1 


D 
Il 
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difference = 2.04018904850934e-1 
n = 500 , left side = 2.07035881660822e-6 
1/n^(3/10) = 1.54991898754834e-1 
difference = 1.54989828396017e-1 


cos (x) 


n= 10 , left side = 4.05635916216029e-3 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.97130874465112e-1 
n = 20 , left side = 1.00937393504252e-3 
1/n° (3/10) 4.07090531536904e-1 
difference = 4.06081157601862e-1 
n = 50 , left side = 1.67976724238628e-4 
1/n* (3/10) 3.09249494710992e-1 
difference = 3.09081517986753e-1 
n = 100 , left side = 4.02584365390979e-5 
1/n^(3/10) = 2.51188643150958e-1 
difference = 2.51148384714419e-1 
n = 200 , left side = 1.07750350520908e-5 
1/n^(3/10) = 2.04028577336837e-1 
difference = 2.04017802301785e-1 
n = 500 , left side = 1.19782555663139e-6 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54990700929277e-1 


sin (x) 


n= 10 , left side = 1.10269377456684e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.05958388560154e-1 
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20 , left side = 7.76237576737798e-2 
1/n^(1/2) = 2.23606797749979e-1 
difference = 1.45983040076199e-1 

50 , left side = 3.60961153613114e-2 
1/n^(1/2) = 1.41421356237310e-1 
difference = 1.05325240875998e-1 

100 , left side = 1.88410272392819e-2 
1/n^(1/2) = 1.00000000000000e-1 
difference = 8.11589727607181e-2 

200 , left side = 9.61343382830937e-3 
1/n^(1/2) = 7.07106781186548e-2 
difference = 6.10972442903454e-2 

500 , left side = 3.89095422715457e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.08304053228412e-2 


cos (x) 


10 , left side = 2.51869405006841e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 6.43583610099968e-2 

20 , left side = 1.14542456854608e-1 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.09064340895371e-1 

50 , left side = 4.20732317898758e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 9.93481244474337e-2 

100 , left side = 2.03378378667151e-2 
1/n° (1/2) = 1.00000000000000e-1 
difference = 7.96621621332849e-2 

200 , left side = 9.98779497231417e-3 
1/n°(1/2) = 7.07106781186548e-2 
difference = 6.07228831463406e-2 

500 , left side = 3.95085911348803e-3 
1/n^ (1/2) 4.47213595499958e-2 
difference = 4.07705004365078e-2 
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x0 = 1/4*pi, Power = 1/2, lamda = 1/4, q = 1/2 


sin (x) 


n= 10 , left side = 3.95100600139320e-2 
1/n* (1/2) = 3.16227766016838e-1 
difference = 2.76717706002906e-1 
n = 20 , left side = 3.46988342396717e-2 
1/n° (1/2) = 2.23606797749979e-1 
difference = 1.88907963510307e-1 
n= 50 , left side = 1.73741914965689e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.24047164740741e-1 
n = 100 , left side = 9.25093740382410e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.07490625961759e-2 
n = 200 , left side = 4.76419447265530e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.59464836459994e-2 
n = 500 , left side = 1.93866173914381e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.27826978108520e-2 


cos (x) 


n= 10, left side = 1.43310623580410e-1 
1/n* (1/2) = 3.16227766016838e-1 
difference = 1.72917142436428e-1 

n = 20 , left side = 6.16155530779091e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.61991244672070e-1 

n= 50 , left side = 2.17255095716978e-2 
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1/n° (1/2) = 1.41421356237310e-1 
difference = 1.19695846665612e-1 
n = 100 , left side = 1.03403776602996e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 8.96596223397004e-2 
n = 200 , left side = 5.03665536910569e-3 
1/n° (1/2) = 7.07106781186548e-2 
difference = 6.56740227495491e-2 
n = 500 , left side = 1.98226000171708e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.27390995482787e-2 


sin (x) 


n= 10 , left side = 4.55658979518567e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.70661868064981e-1 
n = 20 , left side = 1.17886898348851e-2 
1/n° (1/2) = 2.23606797749979e-1 
difference = 2.11818107915094e-1 
n= 50 , left side = 1.90462319911511e-3 
1/n°(1/2) = 1.41421356237310e-1 
difference = 1.39516733033194e-1 
n = 100 , left side = 4.76820716817761e-4 
1/n° (1/2) = 1.00000000000000e-1 
difference = 9.95231792831822e-2 
n = 200 , left side = 1.19246801639550e-4 
1/n°(1/2) = 7.07106781186548e-2 
difference = 7.05914313170152e-2 
n = 500 , left side = 1.90813536956602e-5 
1/n°(1/2) = 4.47213595499958e-2 
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difference = 4.47022781963001e-2 


cos (x) 


n= 10 , left side = 4.55601836086842e-2 
1/n^(1/2) = 3.16227766016838e-1 
difference = 2.70667582408154e-1 
n = 20 , left side = 1.17886897702854e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 2.11818107979694e-1 
n = 50 , left side = 1.90462319911577e-3 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.39516733038194e-1 
n = 100 , left side = 4.76820716817428e-4 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.95231792831826e-2 
n = 200 , left side = 1.19246801639439e-4 
1/n° (1/2) = 7.07106781186548e-2 
difference = 7.05914313170153e-2 
n = 500 , left side = 1.90813536956602e-5 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.47022781963001e-2 


x0 = 1/4*pi, Power = 1/2, lamda = 1/2, q = 1/4 


sin (x) 


n= 10 , left side = 7.66430508778090e-2 
1/n^(1/2) = 3.16227766016838e-1 
difference = 2.39584715139029e-1 

n = 20 , left side = 4.38693273663759e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.79737470383603e-1 
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n= 50 , left side = 1.88047297835471e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.22616626453762e-1 
n = 100 , left side = 9.60447473250947e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.03955252674905e-2 
n = 200 , left side = 4.85201986681627e-3 
1/n° (1/2) = 7.07106781186548e-2 
difference = 6.58586582518385e-2 
n = 500 , left side = 1.95265780521114e-3 
1/n^(1/2) 4.47213595499958e-2 
difference = 4.27687017447846e-2 


cos (x) 


n = 10 , left side = 1.15283010872480e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.00944755144358e-1 

n = 20 , left side = 5.36357377250527e-2 
1/n° (1/2) = 2.23606797749979e-1 
difference = 1.69971060024926e-1 

n= 50 , left side = 2.03721756047669e-2 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.21049180632543e-1 

n = 100 , left side = 9.99650884011438e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.00034911598856e-2 

n = 200 , left side = 4.95003918172598e-3 
1/n° (1/2) = 7.07106781186548e-2 
difference = 6.57606389369288e-2 

n = 500 , left side = 1.96834138039348e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.27530181696023e-2 
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x0 = 1/4*pi, Power = 1/2, lamda = 1/2, q= 1/2 


sin (x) 


n= 10 , left side = 3.37717704676072e-2 
1/n°(1/2) = 3.16227766016838e-1 
difference = 2.82455995549231e-1 
n = 20 , left side = 2.07753148869365e-2 
1/n° (1/2) = 2.23606797749979e-1 
difference = 2.02831482863042e-1 
n = 50 , left side = 9.21511967883226e-3 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.3220623655847T7e-1 
n = 100 , left side = 4.75529633802174e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.52447036619783e-2 
n = 200 , left side = 2.41425898359460e-3 
1/n° (1/2) = 7.07106781186548e-2 
difference = 6.82964191350602e-2 
n = 500 , left side = 9.74447341997586e-4 
1/n° (1/2) = 4.47213595499958e-2 
difference = 4.37469122079982e-2 


cos (x) 


n= 10, left side = 6.24222476166085e-2 
1/n* (1/2) = 3.16227766016838e-1 
difference = 2.53805518400229e-1 
n = 20 , left side = 2.80065121964507e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.95600285553528e-1 
n= 50 , left side = 1.03752156077472e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.31046140629562e-1 
n= 100 , left side = 5.04543146629388e-3 
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1/n^(1/2) = 1.00000000000000e-1 
difference = 9.49545685337061e-2 
n - 200 , left side = 2.48679971416887e-3 
1/n^(1/2) = 7.07106781186548e-2 
difference = 6.82238784044859e-2 
n = 500 , left side = 9.86054169944683e-4 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.37353053800511e-2 


sin (x) 


n= 10 , left side = 1.26576588370484e-2 
1/n^(1/2) = 3.16227766016838e-1 
difference = 3.03570107179790e-1 
n = 20, left side = 3.19289527212985e-3 
1/n^(1/2) = 2.23606797749979e-1 
difference = 2.20413902477849e-1 
n= 50 , left side = 5.12151444058917e-4 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.40909204793251e-1 
n = 100 , left side = 1.28084179052301e-4 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.98719158209477e-2 
n = 200 , left side = 3.20238618125579e-5 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.06786542568422e-2 
n = 500 , left side = 5.12400106722488e-6 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.47162355489286e-2 


cos (x) 
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n= 10 , left side = 1.26576548275704e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 3.03570111189268e-1 
n = 20 , left side = 3.19289294996883e-3 
1/n* (1/2) = 2.23606797749979e-1 
difference = 2.20413904800010e-1 
n= 50 , left side = 5.12152389308573e-4 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.40909203848001e-1 
n = 100 , left side = 1.28084061290612e-4 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.98719159387094e-2 
n = 200 , left side = 3.20239758674346e-5 
1/n° (1/2) = 7.07106781186548e-2 
difference = 7.06786541427873e-2 
n = 500 , left side = 5.12391080254027e-6 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.47162356391933e-2 


sin (x) 


n= 10, left side = 4.29282034779491e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.73299562538889e-1 
n = 20 , left side = 2.30286683697076e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 2.00578129380271e-1 
50 , left side = 9.56745400404757e-3 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.31853902233262e-1 
n= 100 , left side = 4.84538571465232e-3 


B 
Il 


30 


1/n* (1/2) = 1.00000000000000e-1 
difference = 9.51546142853477e-2 
n = 200 , left side = 2.43500798502960e-3 
1/n^ (1/2) 7.07106781186548e-2 
difference = 6.82756701336251e-2 
n = 500 , left side = 9.78230233303456e-4 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.37431293166923e-2 


cos (x) 


n= 10 , left side = 5.44419628451549e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.61785803171683e-1 
n = 20 , left side = 2.59171447278922e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.97689653022087e-1 
n = 50 , left side = 1.00304303028137e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.31390925934496e-1 
n = 100 , left side = 4.96112082798739e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.50388791720126e-2 
n = 200 , left side = 2.46392751821078e-3 
1/n° (1/2) = 7.07106781186548e-2 
difference = 6.82467506004440e-2 
n = 500 , left side = 9.82856796759912e-4 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.37385027532359e-2 


sin (x) 
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10 , left side = 1.98858419604222e-2 
1/n* (1/2) = 3.16227766016838e-1 
difference = 2.96341924056416e-1 

20 , left side = 1.11111242904842e-2 
1/n° (1/2) = 2.23606797749979e-1 
difference = 2.12495673459495e-1 

50 , left side = 4.71676040228819e-3 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.36704595835021e-1 

100 , left side = 2.40386308996299e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.75961369100370e-2 

200 , left side = 1.21454789680442e-3 
1/n° (1/2) = 7.07106781186548e-2 
difference = 6.94961302218503e-2 

500 , left side = 4.88452065581013e-4 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.42329074844148e-2 


cos (x) 


10 , left side = 2.88791443525872e-2 
1/n* (1/2) = 3.16227766016838e-1 
difference = 2.87348621664251e-1 

20 , left side = 1.33664407456531e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 2.10240357004326e-1 

50 , left side = 5.07733367488394e-3 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.36344022562426e-1 

100 , left side = 2.49412468567678e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.75058753143232e-2 

200 , left side 1.23708851068816e-3 
1/n^(1/2) = 7.07106781186548e-2 
difference = 6.94735896079666e-2 
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n= 500 , left side = 4.92063839226731e-4 
1/n° (1/2) = 4.47213595499958e-2 
difference = 4.42292957107691e-2 


sin (x) 


n= 10 , left side = 4.09324613380091e-3 
1/n^(1/2) = 3.16227766016838e-1 
difference = 3.12134519883037e-1 
n = 20, left side = 1.03161560946519e-3 
1/n^(1/2) = 2.23606797749979e-1 
difference = 2.22575182140514e-1 
n = 50 , left side = 1.58852765311801e-4 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.41262503471998e-1 
n = 100 , left side = 4.13962851463223e-5 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.99586037148537e-2 
n = 200 , left side = 9.67248590255654e-6 
1/n° (1/2) = 7.07106781186548e-2 
difference = 7.07010056327522e-2 
n = 500 , left side = 2.07035881660822e-6 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.47192891911792e-2 


cos (x) 


n= 10 , left side = 4.05635916216029e-3 
1/n* (1/2) = 3.16227766016838e-1 
difference = 3.12171406854678e-1 

n = 20 , left side = 1.00937393504252e-3 
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1/n^(1/2) = 2.23606797749979e-1 
difference = 2.22597423814936e-1 

50 , left side = 1.67976724238628e-4 

1/n^(1/2) = 1.41421356237310e-1 
difference = 1.41253379513071e-1 

n - 100 , left side = 4.02584365390979e-5 

1/n^(1/2) = 1.00000000000000e-1 
difference = 9.99597415634609e-2 

n = 200 , left side = 1.07750350520908e-5 
1/n^(1/2) = 7.07106781186548e-2 
difference = 7.06999030836027e-2 

n = 500 , left side = 1.19782555663139e-6 
1/n^ (1/2) 4.47213595499958e-2 
difference = 4.47201617244392e-2 


B 
Il 


x0 = 1/4*pi, Power = 7/10, lamda = 1/4, q = 1/4 


sin (x) 


10 , left side = 1.10269377456684e-1 
1/n°(7/10) = 1.99526231496888e-1 
difference = 8.92568540402040e-2 

n = 20 , left side = 7.76237576737798e-2 

1/n* (7/10) = 1.22822802611579e-1 
difference = 4.51990449377992e-2 

n = 50 , left side = 3.60961153613114e-2 

1/n° (7/10) = 6.46727006577358e-2 
difference = 2.85765852964243e-2 

n = 100 , left side = 1.88410272392819e-2 

1/n° (7/10) = 3.98107170553497e-2 
difference = 2.09696898160678e-2 

n = 200 , left side = 9.61343382830937e-3 

1/n° (7/10) = 2.45063709469745e-2 


D 
Il 
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difference = 1.48929371186651e-2 
n = 500 , left side = 3.89095422715457e-3 

1/n° (7/10) = 1.29039002429643e-2 

difference = 9.01294601580975e-3 


cos (x) 


n= 10 , left side = 2.51869405006841e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = -5.23431735099532e-2 
n = 20 , left side = 1.14542456854608e-1 
1/n* (7/10) = 1.22822802611579e-1 
difference = 8.28034575697120e-3 
n= 50 , left side = 4.20732317898758e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 2.25994688678600e-2 
n = 100 , left side = 2.03378378667151e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 1.94728791886347e-2 
n = 200 , left side = 9.98779497231417e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.45185759746603e-2 
n = 500 , left side = 3.95085911348803e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 8.95304112947630e-3 


x0 = 1/4*pi, Power = 7/10, lamda = 1/4, q= 1/2 


sin (x) 


n= 10 , left side = 3.95100600139320e-2 
1/n* (7/10) = 1.99526231496888e-1 
difference = 1.60016171482956e-1 
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20 , 


50 , 


10 , 


20 , 


50 , 


left side = 3.46988342396717e-2 


1/n° (7/10) = 1.22822802611579e-1 
difference = 8.81239683719074e-2 


left side = 1.73741914965689e-2 


1/n° (7/10) = 6.46727006577358e-2 
difference = 4.72985091611668e-2 
left side = 9.25093740382410e-3 

1/n° (7/10) = 3.98107170553497e-2 
difference = 3.05597796515256e-2 
left side = 4.76419447265530e-3 

1/n° (7/10) = 2.45063709469745e-2 
difference = 1.97421764743192e-2 
left side = 1.93866173914381e-3 

1/n°(7/10) = 1.29039002429643e-2 
difference = 1.09652385038205e-2 


cos (x) 


left side = 1.43310623580410e-1 


1/n* (7/10) = 1.99526231496888e-1 
difference = 5.62156079164780e-2 


left side = 6.16155530779091e-2 


1/n° (7/10) = 1.22822802611579e-1 
difference = 6.12072495336699e-2 


left side = 2.17255095716978e-2 


1/n° (7/10) = 6.46727006577358e-2 
difference = 4.29471910860379e-2 
left side = 1.03403776602996e-2 

1/n° (7/10) = 3.98107170553497e-2 
difference = 2.94703393950501e-2 
left side = 5.03665536910569e-3 

1/n° (7/10) = 2.45063709469745e-2 
difference = 1.94697155778688e-2 
left side = 1.98226000171708e-3 

1/n° (7/10) = 1.29039002429643e-2 
difference = 1.09216402412472e-2 
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x0 = 1/4*pi, Power = 7/10, lamda = 1/4, q= 1 


sin (x) 


n= 10 , left side = 4.55658979518567e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.53960333545031e-1 
n= 20 , left side = 1.17886898348851e-2 
1/n°(7/10) = 1.22822802611579e-1 
difference = 1.11034112776694e-1 
n= 50 , left side = 1.90462319911511e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.27680774586206e-2 
n = 100 , left side = 4.76820716817761e-4 
1/n°(7/10) = 3.98107170553497e-2 
difference = 3.93338963385320e-2 
n = 200 , left side = 1.19246801639550e-4 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.43871241453350e-2 
n = 500 , left side = 1.90813536956602e-5 
1/n°(7/10) = 1.29039002429643e-2 
difference = 1.28848188892687e-2 


cos (x) 


n= 10 , left side = 4.55601836086842e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.53966047888204e-1 

n = 20, left side = 1.17886897702854e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.11034112841294e-1 

n = 50 , left side = 1.90462319911577e-3 
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1/n^ (1/10) 6.46727006577358e-2 
difference = 6.27680774586200e-2 
n = 100 , left side = 4.76820716817428e-4 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.93338963385323e-2 
n = 200 , left side = 1.19246801639439e-4 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.43871241453351e-2 
n= 500 , left side = 1.90813536956602e-5 
1/n° (7/10) 1.29039002429643e-2 
difference = 1.28848188892687e-2 


x0 = 1/4*pi, Power = 7/10, lamda = 1/2, q = 1/4 


sin (x) 


n= 10, left side = 7.66430508778090e-2 
1/n°(7/10) = 1.99526231496888e-1 
difference = 1.22883180619079e-1 

20 , left side = 4.38693273663759e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 7.89534752452031e-2 

n= 50 , left side = 1.88047297835471e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 4.58679708741887e-2 
n= 100 , left side = 9.60447473250947e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.02062423228403e-2 
n = 200 , left side = 4.85201986681627e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.96543510801582e-2 
n = 500 , left side = 1.95265780521114e-3 
1/n° (7/10) = 1.29039002429643e-2 


5 
Il 
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difference = 1.09512424377532e-2 


cos (x) 


10 , left side = 1.15283010872480e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 8.42432206244079e-2 

n = 20 , left side = 5.36357377250527e-2 

1/n* (7/10) = 1.22822802611579e-1 
difference = 6.91870648865263e-2 
n= 50 , left side = 2.03721756047669e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 4.43005250529689e-2 
n = 100 , left side = 9.99650884011438e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 2.98142082152354e-2 

n = 200 , left side = 4.95003918172598e-3 

1/n° (7/10) = 2.45063709469745e-2 
difference = 1.95563317652485e-2 

n = 500 , left side = 1.96834138039348e-3 

1/n° (7/10) = 1.29039002429643e-2 

difference = 1.09355588625708e-2 


B 
Il 


x0 = 1/4*pi, Power = 7/10, lamda = 1/2, q= 1/2 


sin (x) 


n= 10 , left side = 3.37717704676072e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.65754461029281e-1 

n = 20 , left side = 2.07753148869365e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.02047487724643e-1 


39 


n = 50 , left side = 9.21511967883226e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 5.54575809789035e-2 

n = 100 , left side = 4.75529633802174e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.50554207173280e-2 

n = 200 , left side = 2.41425898359460e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.20921119633799e-2 

n = 500 , left side = 9.74447341997586e-4 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.19294529009667e-2 


cos (x) 


n= 10 , left side = 6.24222476166085e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.37103983880279e-1 
n = 20 , left side = 2.80065121964507e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 9.48162904151284e-2 
n = 50 , left side = 1.03752156077472e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 5.42974850499885e-2 
n = 100 , left side = 5.04543146629388e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.47652855890559e-2 
n = 200 , left side = 2.48679971416887e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.20195712328056e-2 
n = 500 , left side = 9.86054169944683e-4 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.19178460730196e-2 
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x0 = 1/4*pi, Power = 7/10, lamda = 1/2, q=1 


sin (x) 


n= 10 , left side = 1.26576588370484e-2 
1/n°(7/10) = 1.99526231496888e-1 
difference = 1.86868572659840e-1 
n = 20 , left side = 3. 19289527212985e-3 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.19629907339449e-1 
n= 50 , left side = 5.12151444058917e-4 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.41605492136768e-2 
n = 100 , left side = 1.28084179052301e-4 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.9682632876297Le-2 
n = 200 , left side = 3.20238618125579e-5 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.44743470851619e-2 
n = 500 , left side = 5.12400106722488e-6 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28987762418971e-2 


cos (x) 


n= 10 , left side = 1.26576548275704e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.86868576669318e-1 
n = 20 , left side = 3.19289294996883e-3 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.19629909661610e-1 
n= 50 , left side = 5.12152389308573e-4 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.41605482684272e-2 
n = 100 , left side = 1.28084061290612e-4 


Al 


1/n^ (7/10) 3.98107170553497e-2 
difference = 3.96826329940591e-2 
n = 200 , left side = 3.20239758674346e-5 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.44743469711071e-2 
n = 500 , left side = 5.12391080254027e-6 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28987763321618e-2 


sin (x) 


10 , left side = 4.29282034779491e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.56598028018939e-1 

n = 20 , left side = 2.30286683697076e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 9.97941342418714e-2 

50 , left side = 9.56745400404757e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 5.51052466536882e-2 

n = 100 , left side = 4.84538571465232e-3 

1/n° (7/10) = 3.98107170553497e-2 
difference = 3.49653313406974e-2 

n = 200 , left side = 2.43500798502960e-3 

1/n° (7/10) = 2.45063709469745e-2 
difference = 2.20713629619449e-2 

n = 500 , left side = 9.78230233303456e-4 

1/n° (7/10) = 1.29039002429643e-2 

difference = 1.19256700096609e-2 


D 
Il 


D 
Il 


cos (x) 
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n= 10 , left side = 5.44419628451549e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.45084268651733e-1 
20 , left side = 2.59171447278922e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 9.69056578836869e-2 
n = 50 , left side = 1.00304303028137e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 5.46422703549221e-2 
n = 100 , left side = 4.96112082798739e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.48495962273623e-2 
n = 200 , left side = 2.46392751821078e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.20424434287637e-2 
n = 500 , left side = 9.82856796759912e-4 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.19210434462044e-2 


B 
Il 


x0 = 1/4*pi, Power = 7/10, lamda = 1, q= 1/2 


sin (x) 


n= 10 , left side = 1.98858419604222e-2 
1/n°(7/10) = 1.99526231496888e-1 
difference = 1.79640389536466e-1 

n = 20, left side = 1.11111242904842e-2 
1/n°(7/10) = 1.22822802611579e-1 
difference = 1.11711678321095e-1 

50 , left side = 4.71676040228819e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 5.99559402554476e-2 
n = 100 , left side = 2.40386308996299e-3 


B 
Il 
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1/n^ (7/10) 3.98107170553497e-2 
difference = 3.74068539653867e-2 
n = 200 , left side = 1.21454789680442e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.32918230501701e-2 
n = 500 , left side = 4.88452065581013e-4 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.24154481773833e-2 


cos (x) 


n= 10, left side = 2.88791443525872e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.70647087144301e-1 
n = 20 , left side = 1.33664407456531e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.09456361865926e-1 
n = 50, left side = 5.07733367488394e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 5.95953669828518e-2 
n= 100 , left side = 2.49412468567678e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.73165923696730e-2 
n = 200 , left side = 1.23708851068816e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.32692824362863e-2 
n = 500 , left side = 4.92063839226731e-4 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.24118364037376e-2 


x0 = 1/4*pi, Power = 7/10, lamda = 1, q= 1 


10 , 


20 , 


50 , 


10 , 


20 , 


50 , 


left side = 4.09324613380091e-3 


1/n°(7/10) = 1.99526231496888e-1 
difference = 1.95432985363087e-1 


left side = 1.03161560946519e-3 


1/n°(7/10) = 1.22822802611579e-1 
difference = 1.21791187002114e-1 


left side = 1.58852765311801e-4 


1/n° (7/10) = 6.46727006577358e-2 
difference = 6.45138478924240e-2 
left side = 4.13962851463223e-5 

1/n° (7/10) = 3.98107170553497e-2 
difference = 3.97693207702034e-2 
left side = 9.67248590255654e-6 

1/n° (7/10) = 2.45063709469745e-2 
difference = 2.44966984610719e-2 
left side = 2.07035881660822e-6 

1/n° (7/10) = 1.29039002429643e-2 
difference = 1.29018298841477e-2 


cos (x) 


left side = 4.05635916216029e-3 


1/n* (7/10) = 1.99526231496888e-1 
difference = 1.95469872334728e-1 


left side = 1.00937393504252e-3 


1/n° (7/10) = 1.22822802611579e-1 
difference = 1.21813428676537e-1 


left side = 1.67976724238628e-4 


1/n° (7/10) = 6.46727006577358e-2 
difference = 6.45047239334971e-2 
left side = 4.02584365390979e-5 

1/n° (7/10) = 3.98107170553497e-2 
difference = 3.97704586188106e-2 
left side = 1.07750350520908e-5 

1/n° (7/10) = 2.45063709469745e-2 
difference = 2.44955959119224e-2 
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n = 500 , left side = 1.19782555663139e-6 
1/n (7/10) 1.29039002429643e-2 
difference = 1.29027024174077e-2 


x0 = 1/2*pi, Power = 3/10, lamda = 1/4, q = 1/4 


sin (x) 


n= 10 , left side = 9.84826134043602e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.02704620222912e-1 
n = 20 , left side = 2.61046861206299e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.80985845416275e-1 
n= 50 , left side = 4.22645955857948e-3 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.05023035152412e-1 
n = 100 , left side = 1.05840494480935e-3 
1/n° (3/10) = 2.51188643150958e-1 
difference = 2.50130238206149e-1 
n = 200 , left side = 2.64713303538500e-4 
1/n° (3/10) = 2.04028577336837e-1 
difference = 2.03763864033298e-1 
n = 500 , left side = 4.23591513531996e-5 
1/n° (3/10) = 1.54991898754834e-1 
difference = 1.54949539603481e-1 


cos (x) 


n= 10 , left side = 2.54999238457694e-1 
1/n^ (9/10) 5.01187233627272e-1 
difference = 2.46187995169579e-1 
n = 20 , left side = 1.35881405538451e-1 
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1/n° (3/10) 4.07090531536904e-1 
difference = 2.71209125998454e-1 

50 , left side = 5.52740754515297e-2 
L/n^(3/10) 3.09249494710992e-1 
difference = 2.53975419259462e-1 

n - 100 , left side = 2.77036411956434e-2 
1/n^(3/10) = 2.51188643150958e-1 
difference = 2.23485001955315e-1 

n - 200 , left side = 1.38601618045097e-2 
1/n^(3/10) = 2.04028577336837e-1 
difference = 1.90168415532327e-1 

n = 500 , left side = 5.54499938996761e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.49446899364866e-1 


B 
Il 


sin (x) 


10 , left side = 7.25561006486467e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.28631132978626e-1 

n = 20 , left side = 1.90326036120039e-2 

1/n* (3/10) = 4.07090531536904e-1 
difference = 3.88057927924901e-1 
n= 50 , left side = 3.07684651802387e-3 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.06172648192968e-1 

n = 100 , left side = 7.70350593050750e-4 

1/n* (3/10) = 2.51188643150958e-1 
difference = 2.50418292557907e-1 

n = 200 , left side = 1.92658947488322e-4 

1/n* (3/10) = 2.04028577336837e-1 


5 
Il 
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difference = 2.03835918389349e-1 
n = 500 , left side = 3.08286271140101e-5 
1/n^ (3/10) = 1.54991898754834e-1 
difference = 1.54961070127720e-1 


cos (x) 


n= 10 , left side = 1.28642490007521e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 3.72544743619751e-1 
n = 20 , left side = 6.81042176000301e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.38986313936874e-1 
n= 50 , left side = 2.76476637677382e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.81601830943254e-1 
n = 100 , left side = 1.38531517342038e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.37335491416754e-1 
n = 200 , left side = 6.93024738450046e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.97098329952337e-1 
n = 500 , left side = 2.77251035146458e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.52219388403369e-1 


x0 = 1/2*pi, Power = 3/10, lamda = 1/4, q= 1 


sin (x) 


n= 10 , left side = 6.40115086492427e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.37175724978030e-1 
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20 , 


50 , 


10 , 


20 , 


50 , 


left side 


left side = 1.66715291654219e-2 


1/n* (3/10) = 4.07090531536904e-1 
difference = 3.90419002371483e-1 


left side = 2.69354395939936e-3 


1/n* (3/10) = 3.09249494710992e-1 
difference = 3.06555950751592e-1 
left side = 6.74326324543451e-4 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.50514316826415e-1 
left side = 1.68640444147772e-4 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03859936892689e-1 
left side = 2.69851091849738e-5 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54964913645649e-1 


cos (x) 


left side = 3.68331709595389e-4 


1/n* (3/10) = 5.01187233627272e-1 
difference = 5.00818901917677e-1 


left side = 1.81936348617625e-7 


1/n* (3/10) = 4.07090531536904e-1 
difference = 4.07090349600556e-1 
= 0.000000000000000e0 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.09249494710992e-1 
left side = 4.77112203438756e-17 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.51188643150958e-1 
left side = 3.99794287396218e-18 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.04028577336837e-1 
left side = 8.20395785813390e-17 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54991898754834e-1 
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x0 = 1/2*pi, Power = 3/10, lamda = 1/2, q = 1/4 


sin (x) 


n= 10 , left side = 2.73218987411665e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.73865334886106e-1 
n = 20 , left side = 6.90589468087810e-3 
1/n* (3/10) = 4.07090531536904e-1 
difference = 4.00184636856026e-1 
n= 50 , left side = 1.10835163775858e-3 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.08141143073233e-1 
n = 100 , left side = 2.77209959256952e-4 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.50911433191701e-1 
n = 200 , left side = 6.93101217303926e-5 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03959267215107e-1 
n = 500 , left side = 1.10899618147586e-5 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54980808793019e-1 


cos (x) 


n= 10 , left side = 1.35711685154782e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 3.65475548472490e-1 
n = 20 , left side = 6.89464901817200e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.38144041355184e-1 
n = 50 , left side = 2.77022557225578e-2 
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1/n* (3/10) 3.09249494710992e-1 
difference = 2.81547238988434e-1 
n = 100 , left side = 1.38599886244430e-2 
1/n^(3/10) = 2.51188643150958e-1 
difference = 2.37328654526515e-1 
n = 200 , left side = 6.93110233963076e-3 
1/n^(3/10) = 2.04028577336837e-1 
difference = 1.97097474997206e-1 
n = 500 , left side = 2.77256501313650e-3 
1/n^(3/10) = 1.54991898754834e-1 
difference = 1.52219333741697e-1 


sin (x) 


n= 10 , left side = 2.02586050377558e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.80928628589517e-1 
n = 20 , left side = 5.11322907698697e-3 
1/n* (3/10) = 4.07090531536904e-1 
difference = 4.01977302459917e-1 
n = 50 , left side = 8.20311672977692e-4 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.08429183038014e-1 
n = 100 , left side = 2.05156512414151e-4 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.50983486638544e-1 
n = 200 , left side = 5.12940438202047e-5 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03977283293017e-1 
n = 500 , left side = 8.20726742556399e-6 
1/n* (3/10) = 1.54991898754834e-1 
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difference = 1.54983691487408e-1 


cos (x) 


10 , left side = 6.80191579414196e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.33168075685853e-1 

n = 20 , left side = 3.44939608010511e-2 

1/n* (3/10) = 4.07090531536904e-1 
difference = 3.72596570735853e-1 
n= 50 , left side = 1.38524597520625e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.95397034958929e-1 

n = 100 , left side = 6.93016042367867e-3 

1/n* (3/10) = 2.51188643150958e-1 
difference = 2.44258482727279e-1 

n = 200 , left side = 3.46557187207862e-3 

1/n* (3/10) = 2.04028577336837e-1 
difference = 2.00563005464758e-1 

n = 500 , left side = 1.38628390798491e-3 

1/n* (3/10) = 1.54991898754834e-1 

difference = 1.53605614846849e-1 


B 
Il 


sin (x) 


n= 10 , left side = 1.79004576579427e-2 
1/n° (3/10) = 5.01187233627272e-1 
difference = 4.83286775969330e-1 

n= 20, left side = 4.51543399532361e-3 
1/n* (3/10) = 4.07090531536904e-1 
difference = 4.02575097541581e-1 
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n= 50 , left side = 7.24292150887096e-4 
1/n^ (3710) 3.09249494710992e-1 
difference = 3.08525202560105e-1 
n = 100 , left side = 1.81138319373497e-4 
1/n^(3/10) = 2.51188643150958e-1 
difference = 2.51007504831585e-1 
n = 200 , left side = 4.52886594521917e-5 
1/n^(3/10) = 2.04028577336837e-1 
difference = 2.03983288677385e-1 
n - 500 , left side = 7.24636777071908e-6 
1/n^(3/10) = 1.54991898754834e-1 
difference = 1.54984652387063e-1 


cos (x) 


n= 10 , left side = 1.57869523831611e-7 
1/n* (3/10) = 5.01187233627272e-1 
difference = 5.01187075757749e-1 
n = 20 , left side = 8.57307872321585e-10 
1/n* (3/10) = 4.07090531536904e-1 
difference = 4.07090530679597e-1 
n= 50 , left side = 1.66778292572710e-10 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.09249494544213e-1 
n = 100 , left side = 1.61355749321499e-10 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.51188642989602e-1 
n = 200 , left side = 1.41525527114055e-10 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.04028577195311e-1 
n = 500 , left side = 4.01468831931699e-11 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54991898714687e-1 


53 


x0 = 1/2*pi, Power = 3/10, lamda = 1, q = 1/4 


sin (x) 


n= 10, left side = 8.14417705162507e-3 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.93043056575647e-1 
n = 20 , left side = 2.04451572215358e-3 
1/n* (3/10) = 4.07090531536904e-1 
difference = 4.05046015814751e-1 
n= 50 , left side = 3.27307123230036e-4 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.08922187587762e-1 
n = 100 , left side = 8.17942128127358e-5 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.51106848938145e-1 
n = 200 , left side = 2.04561035900275e-5 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.04008121233247e-1 
n = 500 , left side = 3.27470541416908e-6 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54988624049420e-1 


cos (x) 


n = 10 , left side = 6.88796875744184e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.32307546052854e-1 

n = 20 , left side = 3.46106749496968e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.72479856587208e-1 

n = 50 , left side = 1.38657599904077e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.95383734720584e-1 

n = 100 , left side = 6.92779875289445e-3 
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1/n^ (3/10) 2.51188643150958e-1 
difference = 2.44260844398064e-1 
n = 200 , left side = 3.46437879098605e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.00564198545851e-1 
n = 500 , left side = 1.38664352198994e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.53605255232844e-1 


sin (x) 


10 , left side = 6.36177783107461e-3 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.94825455796198e-1 

n = 20 , left side = 1.59327072888782e-3 
1/n* (3/10) = 4.07090531536904e-1 
difference = 4.05497260808017e-1 

50 , left side = 2.55270681782438e-4 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.08994224029209e-1 

n = 100 , left side = 6.37527543482230e-5 

1/n* (3/10) = 2.51188643150958e-1 
difference = 2.51124890396610e-1 

n = 200 , left side = 1.59359198846909e-5 

1/n* (3/10) = 2.04028577336837e-1 
difference = 2.04012641416952e-1 

n = 500 , left side = 2.55130565363082e-6 

1/n* (3/10) = 1.54991898754834e-1 

difference = 1.54989347449180e-1 


D 
Il 


D 
Il 


cos (x) 


99 


n= 10, left side = 3.44617147652922e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.66725518861980e-1 
n = 20 , left side = 1.72865571687706e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.89803974368134e-1 
n= 50 , left side = 6.92555552990447e-3 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.02323939181087e-1 
n - 100 , left side = 3.46698227542804e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.47721660875530e-1 
n = 200 , left side = 1.73278247468734e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.02295794862150e-1 
n = 500 , left side = 6.92495905051582e-4 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54299402849782e-1 


x0 = 1/2*pi, Power = 3/10, lamda = 1, q= 1 


sin (x) 


n= 10 , left side = 5.75819452524406e-3 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.95429039102028e-1 

n = 20 , left side = 1.44242808346062e-3 
1/n* (3/10) = 4.07090531536904e-1 
difference = 4.05648103453444e-1 

50 , left side = 2.30930988249112e-4 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.09018563722743e-1 

n - 100 , left side = 5.78328593896504e-5 


B 
Il 
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1/n^ (3/10) 2.51188643150958e-1 
difference = 2.51130810291568e-1 
n = 200 , left side = 1.44542703056638e-5 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.04014123066531e-1 
n = 500 , left side = 2.30995962646752e-6 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54989588795207e-1 


cos (x) 


n= 10 , left side = 3.17056957943215e-5 
1/n* (3/10) = 5.01187233627272e-1 
difference = 5.01155527931478e-1 
n = 20 , left side = 8.21112944009224e-6 
1/n* (3/10) = 4.07090531536904e-1 
difference = 4.07082320407464e-1 
n = 50 , left side = 1.60967600009258e-6 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.09247885034992e-1 
n = 100 , left side = 1.55936473946361e-6 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.51187083786219e-1 
n = 200 , left side = 1.36805461285126e-6 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.04027209282224e-1 
n = 500 , left side = 3.88056297516311e-7 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54991510698536e-1 


10 , left side = 9. 84826134043602e-2 
1/n^(1/2) = 3.16227766016838e-1 
difference = 2.17745152612478e-1 

20 , left side = 2.61046861206299e-2 
1/n^(1/2) = 2.23606797749979e-1 
difference = 1.97502111629349e-1 

50 , left side = 4.22645955857948e-3 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.37194896678730e-1 

100 , left side = 1.05840494480935e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.89415950551907e-2 

200 , left side = 2.64713303538500e-4 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.04459648151163e-2 

500 , left side = 4.23591513531996e-5 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.46790003986426e-2 


cos (x) 


10 , left side = 2.54999238457694e-1 
1/n* (1/2) = 3.16227766016838e-1 
difference = 6.12285275591444e-2 

20 , left side = 1.35881405538451e-1 
1/n* (1/2) = 2.23606797749979e-1 
difference = 8.77253922115283e-2 

50 , left side = 5.52740754515297e-2 
1/n* (1/2) = 1.41421356237310e-1 
difference = 8.61472807857798e-2 

100 , left side = 2.77036411956434e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 7.22963588043566e-2 

200 , left side = 1.38601618045097e-2 
1/n^ (1/2) 7 .07106781186548e-2 
difference = 5.68505163141450e-2 
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n = 500 , left side = 5.54499938996761e-3 
1/n° (1/2) = 4.47213595499958e-2 
difference = 3.91763601600282e-2 


x0 = 1/2*pi, Power = 1/2, lamda = 1/4, q= 1/2 


sin (x) 


n= 10 , left side = 7.25561006486467e-2 
1/n* (1/2) = 3.16227766016838e-1 
difference = 2.43671665368191e-1 
n = 20 , left side = 1.90326036120039e-2 
1/n° (1/2) = 2.23606797749979e-1 
difference = 2.04574194137975e-1 
n = 50 , left side = 3.07684651802387e-3 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.38344509719286e-1 
n = 100 , left side = 7.70350593050750e-4 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.92296494069493e-2 
n = 200 , left side = 1.92658947488322e-4 
1/n° (1/2) = 7.07106781186548e-2 
difference = 7.05180191711664e-2 
n = 500 , left side = 3.08286271140101e-5 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.46905309228818e-2 


cos (x) 


n= 10 , left side = 1.28642490007521e-1 
1/n* (1/2) = 3.16227766016838e-1 
difference = 1.87585276009317e-1 

n = 20 , left side = 6.81042176000301e-2 
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1/n^(1/2) = 2.23606797749979e-1 
difference = 1.55502580149949e-1 
50 , left side = 2.76476637677382e-2 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.13773692469571e-1 
n = 100 , left side = 1.38531517342038e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 8.61468482657962e-2 
n = 200 , left side = 6.93024738450046e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.37804307341543e-2 
n = 500 , left side = 2.77251035146458e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.19488491985312e-2 


B 
Il 


sin (x) 


10 , left side = 6.40115086492427e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.52216257367595e-1 

n = 20 , left side = 1.66715291654219e-2 

1/n° (1/2) = 2.23606797749979e-1 
difference = 2.06935268584557e-1 

n = 50 , left side = 2.69354395939936e-3 

1/n° (1/2) = 1.41421356237310e-1 
difference = 1.38727812277910e-1 

n = 100 , left side = 6.74326324543451e-4 

1/n* (1/2) = 1.00000000000000e-1 
difference = 9.93256736754566e-2 

n = 200 , left side = 1.68640444147772e-4 

1/n° (1/2) = 7.07106781186548e-2 


5 
Il 
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difference = 7.05420376745070e-2 
n = 500 , left side = 2.69851091849738e-5 

1/n* (1/2) = 4.47213595499958e-2 

difference = 4.46943744408108e-2 


cos (x) 


n= 10 , left side = 3.68331709595389e-4 
1/n* (1/2) = 3.16227766016838e-1 
difference = 3.15859434307243e-1 
n = 20 , left side = 1.81936348617625e-7 
1/n* (1/2) = 2.23606797749979e-1 
difference = 2.23606615813630e-1 
n = 50 , left side = 0.000000000000000e0 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.41421356237310e-1 
n = 100 , left side = 4.77112203438756e-17 
1/n* (1/2) = 1.00000000000000e-1 
difference = 1.00000000000000e-1 
n = 200 , left side = 3.99794287396218e-18 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.07106781186548e-2 
n = 500 , left side = 8.20395785813390e-17 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.47213595499957e-2 


sin (x) 


n= 10 , left side = 2.73218987411665e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.88905867275671e-1 
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20 , left side = 6.90589468087810e-3 
1/n^(1/2) = 2.23606797749979e-1 
difference = 2.16700903069101e-1 

50 , left side = 1.10835163775858e-3 
1/n^(1/2) = 1.41421356237310e-1 
difference = 1.40313004599551e-1 

100 , left side = 2.77209959256952e-4 
1/n^(1/2) = 1.00000000000000e-1 
difference = 9.97227900407431e-2 

200 , left side = 6.93101217303926e-5 
1/n^(1/2) = 7.07106781186548e-2 
difference = 7.06413679969244e-2 

500 , left side = 1.10899618147586e-5 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.47102695881810e-2 


cos (x) 


10 , left side = 1.35711685154782e-1 
1/n* (1/2) = 3.16227766016838e-1 
difference = 1.80516080862056e-1 

20 , left side = 6.89464901817200e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.54660307568259e-1 

50 , left side = 2.77022557225578e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.13719100514752e-1 

100 , left side = 1.38599886244430e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 8.61400113755570e-2 

200 , left side = 6.93110233963076e-3 
1/n° (1/2) = 7.07106781186548e-2 
difference = 6.37795757790240e-2 

500 , left side = 2.77256501313650e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.19487945368593e-2 
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x0 = 1/2*pi, Power = 1/2, lamda = 1/2, q= 1/2 


sin (x) 


n= 10 , left side = 2.02586050377558e-2 
1/n^(1/2) = 3.16227766016838e-1 
difference = 2.95969160979082e-1 
n = 20, left side = 5.11322907698697e-3 
1/n^(1/2) = 2.23606797749979e-1 
difference = 2.18493568672992e-1 
n = 50 , left side = 8.20311672977692e-4 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.40601044564332e-1 
n = 100 , left side = 2.05156512414151e-4 
1/n^(1/2) = 1.00000000000000e-1 
difference = 9.97948434875859e-2 
n = 200 , left side = 5.12940438202047e-5 
1/n° (1/2) = 7.07106781186548e-2 
difference = 7.06593840748345e-2 
n = 500 , left side = 8.20726742556399e-6 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.47131522825702e-2 


cos (x) 


n= 10 , left side = 6.80191579414196e-2 
1/n^(1/2) = 3.16227766016838e-1 
difference = 2.48208608075418e-1 
n = 20 , left side = 3.44939608010511e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.89112836948928e-1 
n = 50 , left side = 1.38524597520625e-2 
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1/n* (1/2) = 1.41421356237310e-1 
difference = 1.27568896485247e-1 
n = 100 , left side = 6.93016042367867e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.30698395763213e-2 
n = 200 , left side = 3.46557187207862e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.72451062465761e-2 
n = 500 , left side = 1.38628390798491e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.33350756420109e-2 


sin (x) 


n= 10, left side = 1.79004576579427e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.98327308358895e-1 
n = 20 , left side = 4.51543399532361e-3 
1/n° (1/2) = 2.23606797749979e-1 
difference = 2.19091363754655e-1 
n = 50 , left side = 7.24292150887096e-4 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.40697064086422e-1 
n = 100 , left side = 1.81138319373497e-4 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.98188616806265e-2 
n = 200 , left side = 4.52886594521917e-5 
1/n° (1/2) = 7.07106781186548e-2 
difference = 7.06653894592026e-2 
n = 500 , left side = 7.24636777071908e-6 
1/n* (1/2) = 4.47213595499958e-2 
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difference = 4.47141131822251e-2 


cos (x) 


n= 10 , left side = 1.57869523831611e-7 
1/n° (1/2) = 3.16227766016838e-1 
difference = 3.16227608147314e-1 
n = 20 , left side = 8.57307872321585e-10 
1/n* (1/2) = 2.23606797749979e-1 
difference = 2.23606796892671e-1 
n = 50 , left side = 1.66778292572710e-10 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.41421356070531e-1 
n = 100 , left side = 1.61355749321499e-10 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.99999998386443e-2 
n = 200 , left side = 1.41525527114055e-10 
1/n° (1/2) = 7.07106781186548e-2 
difference = 7.07106779771292e-2 
n = 500 , left side = 4.01468831931699e-11 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.47213595098489e-2 


sin (x) 


n= 10 , left side = 8.14417705162507e-3 
1/n°(1/2) = 3.16227766016838e-1 
difference = 3.08083588965213e-1 

n = 20 , left side = 2.04451572215358e-3 
1/n°(1/2) = 2.23606797749979e-1 
difference = 2.21562282027825e-1 
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n= 50 , left side = 3.27307123230036e-4 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.41094049114079e-1 
n = 100 , left side = 8.17942128127358e-5 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.99182057871873e-2 
n = 200 , left side = 2.04561035900275e-5 
1/n° (1/2) = 7.07106781186548e-2 
difference = 7.06902220150647e-2 
n = 500 , left side = 3.27470541416908e-6 
1/n^(1/2) 4.47213595499958e-2 
difference = 4.47180848445816e-2 


cos (x) 


n = 10 , left side = 6.88796875744184e-2 
1/n^(1/2) = 3.16227766016838e-1 
difference = 2.47348078442420e-1 

n = 20 , left side = 3.46106749496968e-2 
1/n° (1/2) = 2.23606797749979e-1 
difference = 1.88996122800282e-1 

n= 50 , left side = 1.38657599904077e-2 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.27555596246902e-1 

n= 100 , left side = 6.92779875289445e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.30722012471056e-2 

n = 200 , left side = 3.46437879098605e-3 
1/n° (1/2) = 7.07106781186548e-2 
difference = 6.72462993276687e-2 

n = 500 , left side = 1.38664352198994e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.33347160280059e-2 
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x0 = 1/2*pi, Power = 1/2, lamda = 1, q= 1/2 


sin (x) 


n= 10 , left side = 6.36177783107461e-3 
1/n°(1/2) = 3.16227766016838e-1 
difference = 3.09865988185763e-1 
n= 20 , left side = 1.59327072888782e-3 
1/n°(1/2) = 2.23606797749979e-1 
difference = 2.22013527021091e-1 
n = 50 , left side = 2.55270681782438e-4 
1/n°(1/2) = 1.41421356237310e-1 
difference = 1.41166085555527e-1 
n = 100 , left side = 6.37527543482230e-5 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.99362472456518e-2 
n = 200 , left side = 1.59359198846909e-5 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.06947421987701e-2 
n = 500 , left side = 2.55130565363082e-6 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.47188082443422e-2 


cos (x) 


n= 10, left side = 3.44617147652922e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.81766051251546e-1 
n = 20 , left side = 1.72865571687706e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 2.06320240581208e-1 
n= 50 , left side = 6.92555552990447e-3 
1/n°(1/2) = 1.41421356237310e-1 
difference = 1.34495800707405e-1 
n= 100 , left side = 3.46698227542804e-3 
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1/n* (1/2) = 1.00000000000000e-1 
difference = 9.65330177245720e-2 
n = 200 , left side = 1.73278247468734e-3 
1/n° (1/2) = 7.07106781186548e-2 
difference = 6.89778956439674e-2 
n = 500 , left side = 6.92495905051582e-4 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.40288636449442e-2 


sin (x) 


n= 10, left side = 5.75819452524406e-3 
1/n° (1/2) = 3.16227766016838e-1 
difference = 3.10469571491594e-1 
n = 20 , left side = 1.44242808346062e-3 
1/n° (1/2) = 2.23606797749979e-1 
difference = 2.22164369666518e-1 
n= 50 , left side = 2.30930988249112e-4 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.41190425249060e-1 
n - 100 , left side = 5.78328593896504e-5 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.99421671406104e-2 
n = 200 , left side = 1.44542703056638e-5 
1/n° (1/2) = 7.07106781186548e-2 
difference = 7.06962238483491e-2 
n = 500 , left side = 2.30995962646752e-6 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.47190495903693e-2 


cos (x) 
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n= 10 , left side = 3.17056957943215e-5 
1/n° (1/2) = 3.16227766016838e-1 
difference = 3.16196060321044e-1 
n = 20 , left side = 8.21112944009224e-6 
1/n* (1/2) = 2.23606797749979e-1 
difference = 2.23598586620539e-1 
n = 50 , left side = 1.60967600009258e-6 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.41419746561309e-1 
n = 100 , left side = 1.55936473946361e-6 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.99984406352605e-2 
n = 200 , left side = 1.36805461285126e-6 
1/n° (1/2) = 7.07106781186548e-2 
difference = 7.07093100640419e-2 
n = 500 , left side = 3.88056297516311e-7 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.47209714936983e-2 


x0 = 1/2*pi, Power = 7/10, lamda = 1/4, q = 1/4 


sin (x) 


n= 10, left side = 9.84826134043602e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.01043618092528e-1 

n = 20 , left side = 2.61046861206299e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 9.67181164909492e-2 

50 , left side = 4.22645955857948e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.04462410991563e-2 
n - 100 , left side = 1.05840494480935e-3 


B 
Il 
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1/n^ (7/10) 3.98107170553497e-2 
difference = 3.87523121105404e-2 
n = 200 , left side = 2.64713303538500e-4 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.42416576434360e-2 
n = 500 , left side = 4.23591513531996e-5 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28615410916111e-2 


cos (x) 


n= 10 , left side = 2.54999238457694e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = -5.54730069608056e-2 
n = 20 , left side = 1.35881405538451e-1 
1/n* (7/10) = 1.22822802611579e-1 
difference = -1.30586029268716e-2 
n= 50 , left side = 5.52740754515297e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 9.39862520620602e-3 
n = 100 , left side = 2.77036411956434e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 1.21070758597063e-2 
n = 200 , left side = 1.38601618045097e-2 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.06462091424648e-2 
n = 500 , left side = 5.54499938996761e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 7.35890085299671e-3 


x0 = 1/2*pi, Power = 7/10, lamda = 1/4, q= 1/2 


10 , 


20 , 


50 , 


10 , 


20 , 


50 , 


left side 


left side = 7.25561006486467e-2 


1/n°(7/10) = 1.99526231496888e-1 
difference = 1.26970130848241e-1 


left side = 1.90326036120039e-2 


1/n° (7/10) = 1.22822802611579e-1 
difference = 1.03790198999575e-1 


left side = 3.07684651802387e-3 


1/n° (7/10) = 6.46727006577358e-2 
difference = 6.15958541397119e-2 
left side = 7.70350593050750e-4 

1/n° (7/10) = 3.98107170553497e-2 
difference = 3.90403664622990e-2 
left side = 1.92658947488322e-4 

1/n° (7/10) = 2.45063709469745e-2 
difference = 2.43137119994862e-2 
left side = 3.08286271140101e-5 

1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28730716158503e-2 


cos (x) 


left side = 1.28642490007521e-1 


1/n° (7/10) = 1.99526231496888e-1 
difference = 7.08837414893667e-2 
= 6.81042176000301e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 5.47185850115489e-2 


left side = 2.76476637677382e-2 


1/n° (7/10) = 6.46727006577358e-2 
difference = 3.70250368899976e-2 
left side = 1.38531517342038e-2 

1/n° (7/10) = 3.98107170553497e-2 
difference = 2.59575653211459e-2 
left side = 6.93024738450046e-3 

1/n° (7/10) = 2.45063709469745e-2 
difference = 1.75761235624740e-2 
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n = 500 , left side = 2.77251035146458e-3 
1/n (7/10) 1.29039002429643e-2 
difference = 1.01313898914997e-2 


x0 = 1/2*pi, Power = 7/10, lamda = 1/4, q= 1 


sin (x) 


n= 10 , left side = 6.40115086492427e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.35514722847645e-1 
n = 20 , left side = 1.66715291654219e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.06151273446157e-1 
n = 50 , left side = 2.69354395939936e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.19791566983364e-2 
n = 100 , left side = 6.74326324543451e-4 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.91363907308063e-2 
n = 200 , left side = 1.68640444147772e-4 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.43377305028267e-2 
n = 500 , left side = 2.69851091849738e-5 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28769151337793e-2 


cos (x) 


n= 10 , left side = 3.68331709595389e-4 
1/n° (7/10) 1.99526231496888e-1 
difference = 1.99157899787293e-1 

n = 20 , left side = 1.81936348617625e-7 


12 


1/n* (7/10) = 1.22822802611579e-1 
difference = 1.22822620675230e-1 

50 , left side = 0.000000000000000e0 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.46727006577358e-2 
n = 100 , left side = 4.77112203438756e-17 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.98107170553497e-2 
n = 200 , left side = 3.99794287396218e-18 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.45063709469745e-2 
n = 500 , left side = 8.20395785813390e-17 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.29039002429642e-2 


B 
Il 


x0 = 1/2*pi, Power = 7/10, lamda = 1/2, q= 1/4 


sin (x) 


10 , left side = 2.73218987411665e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.72204332755721e-1 

n = 20 , left side = 6.90589468087810e-3 

1/n* (7/10) = 1.22822802611579e-1 
difference = 1.15916907930701e-1 
n= 50 , left side = 1.10835163775858e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.35643490199772e-2 
n = 100 , left side = 2.77209959256952e-4 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.95335070960928e-2 

n = 200 , left side = 6.93101217303926e-5 

1/n° (7/10) = 2.45063709469745e-2 


D 
Il 
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difference = 2.44370608252441e-2 
n = 500 , left side = 1.10899618147586e-5 

1/n° (7/10) = 1.29039002429643e-2 

difference = 1.28928102811496e-2 


cos (x) 


n = 10 , left side = 1.35711685154782e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 6.38145463421061e-2 

n = 20 , left side = 6.89464901817200e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 5.38763124298590e-2 

n = 50 , left side = 2.77022557225578e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 3.69704449351780e-2 

n = 100 , left side = 1.38599886244430e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 2.59507284309068e-2 

n = 200 , left side = 6.93110233963076e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.75752686073437e-2 

n = 500 , left side = 2.77256501313650e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.01313352298278e-2 


x0 = 1/2*pi, Power = 7/10, lamda = 1/2, q = 1/2 


sin (x) 


n= 10 , left side = 2.02586050377558e-2 
1/n* (7/10) = 1.99526231496888e-1 
difference = 1.79267626459132e-1 


74 


20 , 


50 , 


10 , 


20 , 


50 , 


left side = 5.11322907698697e-3 


1/n°(7/10) = 1.22822802611579e-1 
difference = 1.17709573534592e-1 


left side = 8.20311672977692e-4 


1/n° (7/10) = 6.46727006577358e-2 
difference = 6.38523889847581e-2 
left side = 2.05156512414151e-4 

1/n° (7/10) = 3.98107170553497e-2 
difference = 3.96055605429356e-2 
left side = 5.12940438202047e-5 

1/n° (7/10) = 2.45063709469745e-2 
difference = 2.44550769031543e-2 
left side = 8.20726742556399e-6 

1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28956929755388e-2 


cos (x) 


left side = 6.80191579414196e-2 


1/n* (7/10) = 1.99526231496888e-1 
difference = 1.31507073555468e-1 


left side = 3.44939608010511e-2 


1/n° (7/10) = 1.22822802611579e-1 
difference = 8.83288418105280e-2 


left side = 1.38524597520625e-2 


1/n° (7/10) = 6.46727006577358e-2 
difference = 5.08202409056733e-2 
left side = 6.93016042367867e-3 

1/n° (7/10) = 3.98107170553497e-2 
difference = 3.28805566316711e-2 
left side = 3.46557187207862e-3 

1/n° (7/10) = 2.45063709469745e-2 
difference = 2.10407990748959e-2 
left side = 1.38628390798491e-3 

1/n° (7/10) = 1.29039002429643e-2 
difference = 1.15176163349794e-2 


75 


x0 = 1/2*pi, Power = 7/10, lamda = 1/2, q=1 


sin (x) 


n= 10 , left side = 1.79004576579427e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.81625773838945e-1 
n= 20, left side = 4.51543399532361e-3 
1/n°(7/10) = 1.22822802611579e-1 
difference = 1.18307368616255e-1 
n= 50 , left side = 7.24292150887096e-4 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.39484085068487e-2 
n = 100 , left side = 1.81138319373497e-4 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.96295787359762e-2 
n = 200 , left side = 4.52886594521917e-5 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.44610822875223e-2 
n= 500 , left side = 7.24636777071908e-6 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28966538751936e-2 


cos (x) 


n= 10 , left side = 1.57869523831611e-7 
1/n°(7/10) = 1.99526231496888e-1 
difference = 1.99526073627364e-1 

n = 20 , left side = 8.57307872321585e-10 
1/n°(7/10) = 1.22822802611579e-1 
difference = 1.22822801754271e-1 

n = 50 , left side = 1.66778292572710e-10 
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1/n^ (1/10) 6.46727006577358e-2 
difference = 6.46727004909575e-2 
n = 100 , left side = 1.61355749321499e-10 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.98107168939940e-2 
n = 200 , left side = 1.41525527114055e-10 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.45063708054490e-2 
n = 500 , left side = 4.01468831931699e-11 
1/n* (7/10) 1.29039002429643e-2 
difference = 1.29039002028174e-2 


x0 = 1/2*pi, Power = 7/10, lamda = 1, q = 1/4 


sin (x) 


n= 10 , left side = 8.14417705162507e-3 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.91382054445263e-1 
n = 20 , left side = 2.04451572215358e-3 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.20778286889425e-1 
n= 50 , left side = 3.27307123230036e-4 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.43453935345057e-2 
n = 100 , left side = 8.17942128127358e-5 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.97289228425370e-2 
n = 200 , left side = 2.04561035900275e-5 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.44859148433845e-2 
n = 500 , left side = 3.27470541416908e-6 
1/n° (7/10) = 1.29039002429643e-2 


77 


difference = 1.29006255375502e-2 


cos (x) 


10 , left side = 6.88796875744184e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.30646543922470e-1 

n = 20 , left side = 3.46106749496968e-2 

1/n* (7/10) = 1.22822802611579e-1 
difference = 8.82121276618822e-2 

n = 50 , left side = 1.38657599904077e-2 

1/n° (7/10) = 6.46727006577358e-2 
difference = 5.08069406673280e-2 
n= 100 , left side = 6.92779875289445e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.28829183024553e-2 
n = 200 , left side = 3.46437879098605e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.10419921559885e-2 

n = 500 , left side = 1.38664352198994e-3 

1/n° (7/10) = 1.29039002429643e-2 

difference = 1.15172567209744e-2 


B 
Il 


sin (x) 


n= 10 , left side = 6.36177783107461e-3 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.93164453665813e-1 

n= 20 , left side = 1.59327072888782e-3 
1/n^ (7/10) 1.22822802611579e-1 
difference = 1.21229531882691e-1 
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n = 50 , left side = 2.55270681782438e-4 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.44174299759533e-2 

n = 100 , left side = 6.37527543482230e-5 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.97469643010015e-2 

n = 200 , left side = 1.59359198846909e-5 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.44904350270898e-2 

n = 500 , left side = 2.55130565363082e-6 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.29013489373107e-2 


cos (x) 


n= 10 , left side = 3.44617147652922e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.65064516731596e-1 
n = 20 , left side = 1.72865571687706e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.05536245442808e-1 
n = 50 , left side = 6.92555552990447e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 5.77471451278313e-2 
n = 100 , left side = 3.46698227542804e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.63437347799217e-2 
n = 200 , left side = 1.73278247468734e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.27735884722872e-2 
n = 500 , left side = 6.92495905051582e-4 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.22114043379127e-2 
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x0 = 1/2*pi, Power = 7/10, lamda = 1, q= 1 


sin (x) 


n= 10 , left side = 5.75819452524406e-3 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.93768036971644e-1 
n = 20 , left side = 1.44242808346062e-3 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.21380374528118e-1 
n = 50 , left side = 2.30930988249112e-4 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.44417696694866e-2 
n = 100 , left side = 5.78328593896504e-5 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.97528841959601e-2 
n = 200 , left side = 1.44542703056638e-5 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.44919166766688e-2 
n = 500 , left side = 2.30995962646752e-6 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.29015902833379e-2 


cos (x) 


n= 10 , left side = 3.17056957943215e-5 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.99494525801094e-1 
n = 20 , left side = 8.21112944009224e-6 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.22814591482139e-1 
n = 50 , left side = 1.60967600009258e-6 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.46710909817357e-2 
n = 100 , left side = 1.55936473946361e-6 
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1/n^ (7/10) 3.98107170553497e-2 
difference = 3.98091576906103e-2 
n = 200 , left side = 1.36805461285126e-6 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.45050028923617e-2 
n = 500 , left side = 3.88056297516311e-7 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.29035121866668e-2 


sin (x) 


10 , left side = 2.00168857534962e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 3.01018376092311e-1 

n = 20 , left side = 1.13262072722325e-1 
1/n* (3/10) = 4.07090531536904e-1 
difference = 2.93828458814580e-1 

50 , left side = 4.20732246994345e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.67176270011557e-1 

n = 100 , left side = 2.03378378667144e-2 

1/n* (3/10) = 2.51188643150958e-1 
difference = 2.30850805284244e-1 

n = 200 , left side = 9.98779497231383e-3 

1/n* (3/10) = 2.04028577336837e-1 
difference = 1.94040782364523e-1 

n = 500 , left side = 3.95085911348803e-3 

1/n* (3/10) = 1.54991898754834e-1 

difference = 1.51041039641346e-1 


D 
Il 


D 
Il 


cos (x) 


31 


n= 10 , left side = 9.93951714238188e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.01792062203454e-1 

20 , left side = 7.72328322774641e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.29857699259440e-1 

n= 50 , left side = 3.60961128316283e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.73153381879363e-1 

n = 100 , left side = 1.88410272392823e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.32347615911676e-1 
n = 200 , left side = 9.61343382830904e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.94415143508528e-1 
n = 500 , left side = 3.89095422715435e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.51100944527679e-1 


B 
Il 


x0 = 3/4*pi, Power = 3/10, lamda = 1/4, q = 1/2 


sin (x) 


n= 10 , left side = 1.13322309591826e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 3.87864924035447e-1 

n = 20 , left side = 6.09253390188926e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.46165192518012e-1 

50 , left side = 2.17255059254714e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.87523988785520e-1 
n = 100 , left side = 1.03403776602992e-2 


B 
Il 
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1/n^ (3/10) 2.51188643150958e-1 
difference = 2.40848265490659e-1 
n = 200 , left side = 5.03665536910580e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.98991921967731e-1 
n = 500 , left side = 1.98226000171664e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.53009638753117e-1 


cos (x) 


n= 10 , left side = 3.12663766609833e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.69920856966289e-1 
n = 20 , left side = 3.44627783783421e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.72627753158562e-1 
n = 50 , left side = 1.73741901387926e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.91875304572199e-1 
n = 100 , left side = 9.25093740382432e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.41937705747134e-1 
n = 200 , left side = 4.76419447265553e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.99264382864181e-1 
n = 500 , left side = 1.93866173914425e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.53053237015689e-1 


10 , 


20 , 


50 , 


10 , 


20 , 


50 , 


left side = 2.86823828109783e-2 


1/n^ (3/10) = 5.01187233627272e-1 
difference = 4.72504850816294e-1 


left side = 1.14200334403044e-2 


1/n* (3/10) = 4.07090531536904e-1 
difference = 3.95670498096600e-1 


left side = 1.90462132680691e-3 


1/n* (3/10) = 3.09249494710992e-1 
difference = 3.07344873384185e-1 
left side = 4.76820716817317e-4 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.50711822434141e-1 
left side = 1.19246801639772e-4 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03909330535197e-1 
left side = 1.90813536952161e-5 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54972817401138e-1 


cos (x) 


left side = 5.13589058368008e-2 


1/n* (3/10) = 5.01187233627272e-1 
difference = 4.49828327790472e-1 


left side = 1.19286950374289e-2 


1/n° (3/10) = 4.07090531536904e-1 
difference = 3.95161836499476e-1 


left side = 1.90462392585333e-3 


1/n° (3/10) = 3.09249494710992e-1 
difference = 3.07344870785138e-1 
left side = 4.76820716817428e-4 
1/n° (3/10) = 2.51188643150958e-1 
difference = 2.50711822434141e-1 
left side = 1.19246801639328e-4 
1/n° (3/10) = 2.04028577336837e-1 
difference = 2.03909330535198e-1 
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n = 500 , left side = 1.90813536953272e-5 
1/n° (3/10) 1.54991898754834e-1 
difference = 1.54972817401138e-1 


x0 = 3/4*pi, Power = 3/10, lamda = 1/2, q = 1/4 


sin (x) 


n= 10 , left side = 1.14144646548721e-1 
1/n° (3/10) = 5.01187233627272e-1 
difference = 3.87042587078551e-1 
n= 20, left side = 5.36350821680255e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.53455449368879e-1 
n = 50 , left side = 2.03721764988826e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.88877318212109e-1 
n = 100 , left side = 9.99650895754645e-3 
1/n° (3/10) = 2.51188643150958e-1 
difference = 2.41192134193412e-1 
n = 200 , left side = 4.95003907205882e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.99078538264778e-1 
n = 500 , left side = 1.96834136039681e-3 
1/n° (3/10) = 1.54991898754834e-1 
difference = 1.53023557394437e-1 


cos (x) 


n= 10, left side = 7.63132390190502e-2 
1/n^ (9/10) 5.01187233627272e-1 
difference = 4.24873994608222e-1 

n= 20 , left side = 4.38690929008562e-2 


85 


1/n* (3/10) = 4.07090531536904e-1 
difference = 3.63221438636048e-1 

50 , left side = 1.88047305777048e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.90444764133287e-1 
n = 100 , left side = 9.60447484518001e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.41584168305778e-1 

n = 200 , left side = 4.85201975765370e-3 
1/n^ (3/10) 2.04028577336837e-1 
difference = 1.99176557579183e-1 

n = 500 , left side = 1.95265778643006e-3 
1/n^ (3/10) 1.54991898754834e-1 
difference = 1.53039240968404e-1 


B 
Il 


x0 = 3/4*pi, Power = 3/10, lamda = 1/2, q = 1/2 


sin (x) 


10 , left side = 6.18104658618466e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.39376767765426e-1 

n = 20 , left side = 2.80061711992697e-2 

1/n* (3/10) = 4.07090531536904e-1 
difference = 3.79084360337635e-1 
n= 50 , left side = 1.03752156519760e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.98874279059016e-1 

n = 100 , left side = 5.04543144574476e-3 

1/n* (3/10) = 2.51188643150958e-1 
difference = 2.46143211705213e-1 

n = 200 , left side = 2.48679978426469e-3 

1/n* (3/10) = 2.04028577336837e-1 


D 
Il 
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difference = 2.01541777552572e-1 
n = 500 , left side = 9.86054094334721e-4 
1/n^ (3/10) = 1.54991898754834e-1 
difference = 1.54005844660499e-1 


cos (x) 


n= 10 , left side = 3.35723331340523e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.67614900493220e-1 
n = 20 , left side = 2.07751849096550e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.86315346627249e-1 
n = 50 , left side = 9.21511983819845e-3 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.00034374872793e-1 
n = 100 , left side = 4.75529632502636e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.46433346825932e-1 
n = 200 , left side = 2.41425905034953e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.01614318286487e-1 
n = 500 , left side = 9.74447265982392e-4 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54017451488851e-1 


x0 = 3/4*pi, Power = 3/10, lamda = 1/2, q= 1 


sin (x) 


n= 10 , left side = 1.23317176677876e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.88855515959485e-1 


87 


20 , 


50 , 


10 , 


20 , 


50 , 


left side 


left side = 3.19271958223932e-3 


1/n^ (3/10) = 4.07090531536904e-1 
difference = 4.03897811954665e-1 


left side = 5.12151488168966e-4 


1/n^ (3/10) = 3.09249494710992e-1 
difference = 3.08737343222823e-1 
left side = 1.28083959738734e-4 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.51060559191219e-1 
left side = 3.20240359172885e-5 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03996553300920e-1 
left side = 5.12398355012600e-6 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54986774771284e-1 


cos (x) 


left side = 1.27760703918800e-2 


1/n* (3/10) = 5.01187233627272e-1 
difference = 4.88411163235392e-1 


left side = 3.19296312784956e-3 


1/n* (3/10) = 4.07090531536904e-1 
difference = 4.03897568409055e-1 
= 5.12152374566921e-4 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.08737342336425e-1 
left side = 1.28084284152230e-4 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.51060558866806e-1 
left side = 3.20237987473382e-5 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03996553538090e-1 
left side = 5.12392899754133e-6 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54986774825836e-1 


88 


sin (x) 


n= 10 , left side = 5.44764920559380e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.46710741571334e-1 
n = 20, left side = 2.59004027714145e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.81190128765490e-1 
n= 50 , left side = 1.00311377175122e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.99218356993480e-1 
n = 100 , left side = 4.96093970818390e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.46227703442774e-1 
n = 200 , left side = 2.46459813024336e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.01563979206594e-1 
n = 500 , left side = 9.82124425668585e-4 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54009774329165e-1 


cos (x) 


n= 10, left side = 4.29522822629749e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.58234951364297e-1 

n = 20 , left side = 2.30109143999059e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.84079617136999e-1 

n = 50 , left side = 9.56870414660826e-3 


89 


1/n* (3/10) 3.09249494710992e-1 
difference = 2.99680790564383e-1 
n = 100 , left side = 4.84524222640814e-3 
1/n^(3/10) = 2.51188643150958e-1 
difference = 2.46343400924550e-1 
n = 200 , left side = 2.43566015728058e-3 
1/n^(3/10) = 2.04028577336837e-1 
difference = 2.01592917179556e-1 
n = 500 , left side = 9.77496918584397e-4 
1/n^ (3/10) 1.54991898754834e-1 
difference = 1.54014401836249e-1 


sin (x) 


n= 10 , left side = 2.88447866653312e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.72342446961941e-1 
n = 20 , left side = 1.33629574745268e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.93727574062378e-1 
n= 50 , left side = 5.08446410303787e-3 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.04165030607954e-1 
n = 100 , left side = 2.49515406149969e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.48693489089458e-1 
n = 200 , left side = 1.23598531292535e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.02792592023912e-1 
n = 500 , left side = 4.92089942069840e-4 
1/n* (3/10) = 1.54991898754834e-1 


90 


difference = 1.54499808812764e-1 


cos (x) 


10 , left side = 1.98502218336606e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.81337011793612e-1 

n = 20 , left side = 1.11111768757201e-2 

1/n* (3/10) = 4.07090531536904e-1 
difference = 3.95979354661184e-1 

n = 50 , left side = 4.72342001665071e-3 

1/n* (3/10) = 3.09249494710992e-1 
difference = 3.04526074694341e-1 

n = 100 , left side = 2.40486942054952e-3 

1/n* (3/10) = 2.51188643150958e-1 
difference = 2.48783773730408e-1 

n = 200 , left side = 1.21344788187139e-3 

1/n* (3/10) = 2.04028577336837e-1 
difference = 2.02815129454966e-1 

n = 500 , left side = 4.88483607931189e-4 

1/n* (3/10) = 1.54991898754834e-1 

difference = 1.54503415146903e-1 


B 
Il 


sin (x) 


n= 10 , left side = 4.06029054897750e-3 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.97126943078295e-1 

n = 20 , left side = 1.02946339325216e-3 
1/n* (3/10) = 4.07090531536904e-1 
difference = 4.06061068143652e-1 
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n= 50 , left side = 1.59207524128235e-4 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.09090287186863e-1 
n = 100 , left side = 3.92686042182122e-5 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.51149374546740e-1 
n = 200 , left side = 1.13627155432505e-5 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.04017214621294e-1 
n = 500 , left side = 1.89942238126850e-6 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54989999332452e-1 


cos (x) 


n= 10 , left side = 4.07812534676066e-3 
1/n^(3/10) = 5.01187233627272e-1 
difference = 4.97109108280512e-1 
n= 20 , left side = 1.01328357734054e-3 
1/n* (3/10) = 4.07090531536904e-1 
difference = 4.06077247959564e-1 
n = 50 , left side = 1.67763851029901e-4 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.09081730859962e-1 
n = 100 , left side = 4.24032634578353e-5 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.51146239887500e-1 
n = 200 , left side = 9.07022584961670e-6 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.04019507110987e-1 
n = 500 , left side = 1.37203563288502e-6 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54990526719201e-1 
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x0 = 3/4*pi, Power = 1/2, lamda = 1/4, q = 1/4 


sin (x) 


n= 10 , left side = 2.00168857534962e-1 
1/n* (1/2) = 3.16227766016838e-1 
difference = 1.16058908481876e-1 
n = 20 , left side = 1.13262072722325e-1 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.10344725027654e-1 
n= 50 , left side = 4.20732246994345e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 9.93481315378750e-2 
n = 100 , left side = 2.03378378667144e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 7.96621621332856e-2 
n = 200 , left side = 9.98779497231383e-3 
1/n° (1/2) = 7.07106781186548e-2 
difference = 6.07228831463409e-2 
n = 500 , left side = 3.95085911348803e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.07705004365078e-2 


cos (x) 


n= 10 , left side = 9.93951714238188e-2 
1/n^(1/2) = 3.16227766016838e-1 
difference = 2.16832594593019e-1 
n = 20 , left side = 7.72328322774641e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.46373965472515e-1 
n = 50 , left side = 3.60961128316283e-2 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.05325243405681e-1 
n = 100 , left side = 1.88410272392823e-2 
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1/n^(1/2) = 1.00000000000000e-1 
difference = 8.11589727607177e-2 
n = 200 , left side = 9.61343382830904e-3 
1/n° (1/2) = 7.07106781186548e-2 
difference = 6.10972442903457e-2 
n = 500 , left side = 3.89095422715435e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.08304053228414e-2 


sin (x) 


n= 10 , left side = 1.13322309591826e-1 
1/n* (1/2) = 3.16227766016838e-1 
difference = 2.02905456425012e-1 
n = 20 , left side = 6.09253390188926e-2 
1/n° (1/2) = 2.23606797749979e-1 
difference = 1.62681458731086e-1 
n = 50 , left side = 2.17255059254714e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.19695850311838e-1 
n = 100 , left side = 1.03403776602992e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 8.96596223397008e-2 
n = 200 , left side = 5.03665536910580e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.56740227495489e-2 
n = 500 , left side = 1.98226000171664e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.27390995482792e-2 


cos (x) 
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n= 10 , left side = 3.12663766609833e-2 
1/n^(1/2) = 3.16227766016838e-1 
difference = 2.84961389355855e-1 
n = 20, left side = 3.44627783783421e-2 
1/n^(1/2) = 2.23606797749979e-1 
difference = 1.89144019371637e-1 
n= 50 , left side = 1.73741901387926e-2 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.24047166098517e-1 
n = 100 , left side = 9.25093740382432e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.07490625961757e-2 
n = 200 , left side = 4.76419447265553e-3 
1/n° (1/2) = 7.07106781186548e-2 
difference = 6.59464836459992e-2 
n = 500 , left side = 1.93866173914425e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.27826978108515e-2 


sin (x) 


n= 10 , left side = 2.86823828109783e-2 
1/n* (1/2) = 3.16227766016838e-1 
difference = 2.87545383205860e-1 
n = 20 , left side = 1.14200334403044e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 2.12186764309675e-1 
50 , left side = 1.90462132680691e-3 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.39516734910503e-1 
n = 100 , left side = 4.76820716817317e-4 


B 
Il 
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1/n* (1/2) = 1.00000000000000e-1 
difference = 9.95231792831827e-2 
n = 200 , left side 1.19246801639772e-4 
1/n^ (1/2) 7 .07106781186548e-2 
difference = 7.05914313170150e-2 
n = 500 , left side = 1.90813536952161e-5 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.47022781963006e-2 


cos (x) 


n= 10, left side = 5.13589058368008e-2 
1/n* (1/2) = 3.16227766016838e-1 
difference = 2.64868860180037e-1 
n= 20 , left side = 1.19286950374289e-2 
1/n°(1/2) = 2.23606797749979e-1 
difference = 2.11678102712550e-1 
n= 50 , left side = 1.90462392585333e-3 
1/n°(1/2) = 1.41421356237310e-1 
difference = 1.39516732311456e-1 
n= 100 , left side = 4.76820716817428e-4 
1/n° (1/2) = 1.00000000000000e-1 
difference = 9.95231792831826e-2 
n = 200 , left side = 1.19246801639328e-4 
1/n° (1/2) = 7.07106781186548e-2 
difference = 7.05914313170154e-2 
n= 500 , left side = 1.90813536953272e-5 
1/n°(1/2) = 4.47213595499958e-2 
difference = 4.47022781963005e-2 


10 , left side = 1.14144646548721e-1 
1/n* (1/2) = 3.16227766016838e-1 
difference = 2.02083119468117e-1 

20 , left side = 5.36350821680255e-2 
1/n^(1/2) = 2.23606797749979e-1 
difference = 1.69971715581953e-1 

50 , left side = 2.03721764988826e-2 
1/n^(1/2) = 1.41421356237310e-1 
difference = 1.21049179738427e-1 

100 , left side = 9.99650895754645e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.00034910424536e-2 

200 , left side = 4.95003907205882e-3 
1/n° (1/2) = 7.07106781186548e-2 
difference = 6.57606390465959e-2 

500 , left side = 1.96834136039681e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.27530181895990e-2 


cos (x) 


10 , left side = 7.63132390190502e-2 
1/n* (1/2) = 3.16227766016838e-1 
difference = 2.39914526997788e-1 

20 , left side = 4.38690929008562e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.79737704849123e-1 

50 , left side = 1.88047305777048e-2 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.22616625659605e-1 

100 , left side = 9.60447484518001e-3 
1/n^(1/2) = 1.00000000000000e-1 
difference = 9.03955251548200e-2 

200 , left side = 4.85201975765370e-3 
1/n^(1/2) = 7.07106781186548e-2 
difference = 6.58586583610010e-2 
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n = 500 , left side = 1.95265778643006e-3 
1/n° (1/2) = 4.47213595499958e-2 
difference = 4.27687017635657e-2 


x0 = 3/4*pi, Power = 1/2, lamda = 1/2, q = 1/2 


sin (x) 


n= 10 , left side = 6.18104658618466e-2 
1/n°(1/2) = 3.16227766016838e-1 
difference = 2.54417300154991e-1 
n = 20, left side = 2.80061711992697e-2 
1/n° (1/2) = 2.23606797749979e-1 
difference = 1.95600626550709e-1 
n= 50 , left side = 1.03752156519760e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.31046140585334e-1 
n = 100 , left side = 5.04543144574476e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.49545685542552e-2 
n = 200 , left side = 2.48679978426469e-3 
1/n° (1/2) = 7.07106781186548e-2 
difference = 6.82238783343901e-2 
n = 500 , left side = 9.86054094334721e-4 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.37353054556611e-2 


cos (x) 


n= 10 , left side = 3.35723331340523e-2 
1/n^ (1/2) = 3.16227766016838e-1 
difference = 2.82655432882786e-1 

n = 20 , left side = 2.07751849096550e-2 
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1/n^(1/2) = 2.23606797749979e-1 
difference = 2.02831612840324e-1 
50 , left side = 9.21511983819845e-3 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.32206236399111e-1 
n= 100 , left side = 4.75529632502636e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.52447036749736e-2 
n = 200 , left side = 2.41425905034953e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.82964190683052e-2 
n = 500 , left side = 9.74447265982392e-4 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.37469122840134e-2 


B 
Il 


sin (x) 


10 , left side = 1.23317176677876e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 3.03896048349050e-1 

n = 20 , left side = 3.19271958223932e-3 

1/n° (1/2) = 2.23606797749979e-1 
difference = 2.20414078167740e-1 
n= 50 , left side = 5.12151488168966e-4 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.40909204749141e-1 

n = 100 , left side = 1.28083959738734e-4 

1/n* (1/2) = 1.00000000000000e-1 
difference = 9.98719160402613e-2 

n = 200 , left side = 3.20240359172885e-5 

1/n° (1/2) = 7.07106781186548e-2 


5 
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difference = 7.06786540827375e-2 
n = 500 , left side = 5.12398355012600e-6 

1/n* (1/2) = 4.47213595499958e-2 

difference = 4.47162355664457e-2 


cos (x) 


n= 10 , left side = 1.27760703918800e-2 
1/n^(1/2) = 3.16227766016838e-1 
difference = 3.03451695624958e-1 
n = 20 , left side = 3.19296312784956e-3 
1/n* (1/2) = 2.23606797749979e-1 
difference = 2.20413834622129e-1 
n = 50 , left side = 5.12152374566921e-4 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.40909203862743e-1 
n = 100 , left side = 1.28084284152230e-4 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.98719157158478e-2 
n = 200 , left side = 3.20237987473382e-5 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.06786543199074e-2 
n = 500 , left side = 5.12392899754133e-6 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.47162356209983e-2 


sin (x) 


n= 10, left side = 5.44764920559380e-2 
1/n* (1/2) = 3.16227766016838e-1 
difference = 2.61751273960900e-1 
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20 , left side = 2.59004027714145e-2 
1/n^(1/2) = 2.23606797749979e-1 
difference = 1.97706394978564e-1 

50 , left side = 1.00311377175122e-2 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.31390218519797e-1 

100 , left side = 4.96093970818390e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.50390602918161e-2 

200 , left side = 2.46459813024336e-3 
1/n° (1/2) = 7.07106781186548e-2 
difference = 6.82460799884114e-2 

500 , left side = 9.82124425668585e-4 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.37392351243272e-2 


cos (x) 


10 , left side = 4.29522822629749e-2 
1/n* (1/2) = 3.16227766016838e-1 
difference = 2.73275483753863e-1 

20 , left side = 2.30109143999059e-2 
1/n° (1/2) = 2.23606797749979e-1 
difference = 2.00595883350073e-1 

50 , left side = 9.56870414660826e-3 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.31852652090701e-1 

100 , left side = 4.84524222640814e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.51547577735919e-2 

200 , left side = 2.43566015728058e-3 
1/n° (1/2) = 7.07106781186548e-2 
difference = 6.82750179613742e-2 

500 , left side = 9.77496918584397e-4 
1/n^ (1/2) 4.47213595499958e-2 
difference = 4.37438626314114e-2 


101 


sin (x) 


n= 10 , left side = 2.88447866653312e-2 
1/n^(1/2) = 3.16227766016838e-1 
difference = 2.87382979351507e-1 
n = 20 , left side = 1.33629574745268e-2 
1/n° (1/2) = 2.23606797749979e-1 
difference = 2.10243840275452e-1 
n= 50 , left side = 5.08446410303787e-3 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.36336892134272e-1 
n = 100 , left side = 2.49515406149969e-3 
1/n° (1/2) = 1.00000000000000e-1 
difference = 9.75048459385003e-2 
n = 200 , left side = 1.23598531292535e-3 
1/n° (1/2) = 7.07106781186548e-2 
difference = 6.94746928057294e-2 
n = 500 , left side = 4.92089942069840e-4 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.42292696079260e-2 


cos (x) 


n= 10 , left side = 1.98502218336606e-2 
1/n^(1/2) = 3.16227766016838e-1 
difference = 2.96377544183177e-1 

n = 20 , left side = 1.11111768757201e-2 
1/n° (1/2) = 2.23606797749979e-1 
difference = 2.12495620874259e-1 

n = 50 , left side = 4.72342001665071e-3 
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1/n° (1/2) = 1.41421356237310e-1 
difference = 1.36697936220659e-1 
n = 100 , left side = 2.40486942054952e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.75951305794505e-2 
n = 200 , left side = 1.21344788187139e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.94972302367834e-2 
n = 500 , left side = 4.88483607931189e-4 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.42328759420646e-2 


sin (x) 


n= 10 , left side = 4.06029054897750e-3 
1/n° (1/2) = 3.16227766016838e-1 
difference = 3.12167475467860e-1 
n = 20 , left side = 1.02946339325216e-3 
1/n* (1/2) = 2.23606797749979e-1 
difference = 2.22577334356727e-1 
n = 50 , left side = 1.59207524128235e-4 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.41262148713181e-1 
n = 100 , left side = 3.92686042182122e-5 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.99607313957818e-2 
n = 200 , left side = 1.13627155432505e-5 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.06993154031115e-2 
n = 500 , left side = 1.89942238126850e-6 
1/n* (1/2) = 4.47213595499958e-2 
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difference = 4.47194601276145e-2 


cos (x) 


n= 10 , left side = 4.07812534676066e-3 
1/n° (1/2) = 3.16227766016838e-1 
difference = 3.12149640670077e-1 
n = 20 , left side = 1.01328357734054e-3 
1/n* (1/2) = 2.23606797749979e-1 
difference = 2.22593514172638e-1 
n= 50 , left side = 1.67763851029901e-4 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.41253592386280e-1 
n = 100 , left side = 4.24032634578353e-5 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.99575967365422e-2 
n = 200 , left side = 9.07022584961670e-6 
1/n° (1/2) = 7.07106781186548e-2 
difference = 7.07016078928051e-2 
n = 500 , left side = 1.37203563288502e-6 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.47199875143629e-2 


x0 = 3/4*pi, Power = 7/10, lamda = 1/4, q = 1/4 


sin (x) 


n= 10 , left side = 2.00168857534962e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = -6.42626038073607e-4 

n = 20 , left side = 1.13262072722325e-1 
1/n^ (7/10) 1.22822802611579e-1 
difference = 9.56072988925424e-3 
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n = 50 , left side = 4.20732246994345e-2 
1/n^ (7/10) 6.46727006577358e-2 
difference = 2.25994759583012e-2 

n = 100 , left side = 2.03378378667144e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 1.94728791886353e-2 

n = 200 , left side = 9.98779497231383e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.45185759746607e-2 

n = 500 , left side = 3.95085911348803e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 8.95304112947630e-3 


cos (x) 


n= 10 , left side = 9.93951714238188e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.00131060073069e-1 
n = 20 , left side = 7.72328322774641e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 4.55899703341149e-2 
n = 50 , left side = 3.60961128316283e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 2.85765878261075e-2 
n = 100 , left side = 1.88410272392823e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 2.09696898160675e-2 
n = 200 , left side = 9.61343382830904e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.48929371186655e-2 
n = 500 , left side = 3.89095422715435e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 9.01294601580997e-3 
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x0 = 3/4*pi, Power = 7/10, lamda = 1/4, q = 1/2 


sin (x) 


n= 10 , left side = 1.13322309591826e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 8.62039219050625e-2 
n = 20 , left side = 6.09253390188926e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 6.18974635926864e-2 
n= 50 , left side = 2.17255059254714e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 4.29471947322644e-2 
n = 100 , left side = 1.03403776602992e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 2.94703393950506e-2 
n = 200 , left side = 5.03665536910580e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.94697155778687e-2 
n = 500 , left side = 1.98226000171664e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.09216402412477e-2 


cos (x) 


n= 10 , left side = 3.12663766609833e-2 
1/n°(7/10) = 1.99526231496888e-1 
difference = 1.68259854835905e-1 
n= 20 , left side = 3.44627783783421e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 8.83600242332369e-2 
n = 50 , left side = 1.73741901387926e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 4.72985105189432e-2 
n = 100 , left side = 9.25093740382432e-3 
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1/n^ (7/10) 3.98107170553497e-2 
difference = 3.05597796515254e-2 
n = 200 , left side = 4.76419447265553e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.97421764743190e-2 
n = 500 , left side = 1.93866173914425e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.09652385038201e-2 


sin (x) 


10 , left side = 2.86823828109783e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.70843848685910e-1 

n = 20 , left side = 1.14200334403044e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.11402769171275e-1 

50 , left side = 1.90462132680691e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.27680793309288e-2 

n - 100 , left side = 4.76820716817317e-4 

1/n° (7/10) = 3.98107170553497e-2 
difference = 3.93338963385324e-2 

n = 200 , left side = 1.19246801639772e-4 

1/n° (7/10) = 2.45063709469745e-2 

difference = 2.43871241453347e-2 
n= 500 , left side = 1.90813536952161e-5 
1/n°(7/10) = 1.29039002429643e-2 
difference = 1.28848188892691e-2 


D 
Il 


D 
Il 


cos (x) 
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n= 10 , left side = 5.13589058368008e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.48167325660087e-1 
20 , left side = 1.19286950374289e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.10894107574150e-1 
n = 50 , left side = 1.90462392585333e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.27680767318824e-2 
n = 100 , left side = 4.76820716817428e-4 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.93338963385323e-2 
n = 200 , left side = 1.19246801639328e-4 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.43871241453352e-2 
n = 500 , left side = 1.90813536953272e-5 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28848188892690e-2 


B 
Il 


x0 = 3/4*pi, Power = 7/10, lamda = 1/2, q= 1/4 


sin (x) 


n= 10 , left side = 1.14144646548721e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 8.53815849481666e-2 

n = 20 , left side = 5.36350821680255e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 6.91877204435536e-2 

50 , left side = 2.03721764988826e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 4.43005241588532e-2 
n = 100 , left side = 9.99650895754645e-3 


B 
Il 
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1/n^ (7/10) 3.98107170553497e-2 
difference = 2.98142080978033e-2 
n = 200 , left side = 4.95003907205882e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.95563318749157e-2 
n = 500 , left side = 1.96834136039681e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.09355588825675e-2 


cos (x) 


n= 10 , left side = 7.63132390190502e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.23212992477838e-1 
n = 20 , left side = 4.38690929008562e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 7.89537097107229e-2 
n= 50 , left side = 1.88047305777048e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 4.58679700800309e-2 
n = 100 , left side = 9.60447484518001e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.02062422101697e-2 
n = 200 , left side = 4.85201975765370e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.96543511893208e-2 
n = 500 , left side = 1.95265778643006e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.09512424565343e-2 


x0 = 3/4*pi, Power = 7/10, lamda = 1/2, q = 1/2 


10 , 


20 , 


50 , 


10 , 


20 , 


50 , 


left side 


left side = 6.18104658618466e-2 


1/n^(7/10) = 1.99526231496888e-1 
difference = 1.37715765635041e-1 


left side = 2.80061711992697e-2 


1/n° (7/10) = 1.22822802611579e-1 
difference = 9.48166314123093e-2 


left side = 1.03752156519760e-2 


1/n° (7/10) = 6.46727006577358e-2 
difference = 5.42974850057598e-2 
left side = 5.04543144574476e-3 

1/n° (7/10) = 3.98107170553497e-2 
difference = 3.47652856096050e-2 
left side = 2.48679978426469e-3 

1/n° (7/10) = 2.45063709469745e-2 
difference = 2.20195711627098e-2 
left side = 9.86054094334721e-4 

1/n° (7/10) = 1.29039002429643e-2 
difference = 1.19178461486296e-2 


cos (x) 


left side = 3.35723331340523e-2 


1/n* (7/10) = 1.99526231496888e-1 
difference = 1.65953898362836e-1 


left side = 2.07751849096550e-2 


1/n* (7/10) = 1.22822802611579e-1 
difference = 1.02047617701924e-1 
= 9.21511983819845e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 5.54575808195373e-2 
left side = 4.75529632502636e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.50554207303234e-2 
left side = 2.41425905034953e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.20921118966250e-2 


110 


n= 500 , left side = 9.74447265982392e-4 
1/5 (7/10) 1.29039002429643e-2 
difference = 1.19294529769819e-2 


x0 = 3/4*pi, Power = 7/10, lamda = 1/2, q=1 


sin (x) 


n= 10 , left side = 1.23317176677876e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.87194513829100e-1 
n= 20 , left side = 3.19271958223932e-3 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.19630083029340e-1 
n= 50 , left side = 5.12151488168966e-4 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.41605491695668e-2 
n = 100 , left side = 1.28083959738734e-4 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.96826330956110e-2 
n = 200 , left side = 3.20240359172885e-5 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.44743469110572e-2 
n = 500 , left side = 5.12398355012600e-6 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28987762594142e-2 


cos (x) 


n= 10 , left side = 1.27760703918800e-2 
1/n° (7/10) 1.99526231496888e-1 
difference = 1.86750161105008e-1 

n= 20 , left side = 3.19296312784956e-3 
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1/n* (7/10) = 1.22822802611579e-1 
difference = 1.19629839483729e-1 

50 , left side = 5.12152374566921e-4 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.41605482831688e-2 

n = 100 , left side = 1.28084284152230e-4 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.96826327711975e-2 

n = 200 , left side = 3.20237987473382e-5 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.44743471482272e-2 

n = 500 , left side = 5.12392899754133e-6 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28987763139668e-2 


B 
Il 


x0 = 3/4*pi, Power = 7/10, lamda = 1, q= 1/4 


sin (x) 


10 , left side = 5.44764920559380e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.45049739440950e-1 

n = 20 , left side = 2.59004027714145e-2 

1/n* (7/10) = 1.22822802611579e-1 
difference = 9.69223998401646e-2 

n = 50 , left side = 1.00311377175122e-2 

1/n° (7/10) = 6.46727006577358e-2 
difference = 5.46415629402236e-2 

n = 100 , left side = 4.96093970818390e-3 

1/n° (7/10) = 3.98107170553497e-2 
difference = 3.48497773471658e-2 

n = 200 , left side = 2.46459813024336e-3 

1/n° (7/10) = 2.45063709469745e-2 


D 
Il 
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difference = 2.20417728167311e-2 
n = 500 , left side = 9.82124425668585e-4 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.19217758172957e-2 


cos (x) 


n= 10 , left side = 4.29522822629749e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.56573949233913e-1 
n = 20 , left side = 2.30109143999059e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 9.98118882116732e-2 
n = 50 , left side = 9.56870414660826e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 5.51039965111275e-2 
n = 100 , left side = 4.84524222640814e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.49654748289416e-2 
n = 200 , left side = 2.43566015728058e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.20707107896939e-2 
n = 500 , left side = 9.77496918584397e-4 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.19264033243799e-2 


x0 = 3/4*pi, Power = 7/10, lamda = 1, q= 1/2 


sin (x) 


n= 10 , left side = 2.88447866653312e-2 
1/n* (7/10) = 1.99526231496888e-1 
difference = 1.70681444831557e-1 
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20 , 


50 , 


10 , 


20 , 


50 , 


left side = 1.33629574745268e-2 


1/n° (7/10) = 1.22822802611579e-1 
difference = 1.09459845137052e-1 


left side = 5.08446410303787e-3 


1/n° (7/10) = 6.46727006577358e-2 
difference = 5.95882365546979e-2 
left side = 2.49515406149969e-3 

1/n° (7/10) = 3.98107170553497e-2 
difference = 3.73155629938500e-2 
left side = 1.23598531292535e-3 

1/n° (7/10) = 2.45063709469745e-2 
difference = 2.32703856340492e-2 
left side = 4.92089942069840e-4 

1/n° (7/10) = 1.29039002429643e-2 
difference = 1.24118103008945e-2 


cos (x) 


left side = 1.98502218336606e-2 


1/n* (7/10) = 1.99526231496888e-1 
difference = 1.79676009663227e-1 


left side = 1.11111768757201e-2 


1/n° (7/10) = 1.22822802611579e-1 
difference = 1.11711625735859e-1 


left side = 4.72342001665071e-3 


1/n° (7/10) = 6.46727006577358e-2 
difference = 5.99492806410850e-2 
left side = 2.40486942054952e-3 

1/n° (7/10) = 3.98107170553497e-2 
difference = 3.74058476348002e-2 
left side = 1.21344788187139e-3 

1/n° (7/10) = 2.45063709469745e-2 
difference = 2.32929230651031e-2 
left side = 4.88483607931189e-4 

1/n° (7/10) = 1.29039002429643e-2 
difference = 1.24154166350331e-2 
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x0 = 3/4*pi, Power = 7/10, lamda = 1, q= 1 


sin (x) 


n= 10, left side = 4.06029054897750e-3 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.95465940947911e-1 
n = 20 , left side = 1.02946339325216e-3 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.21793339218327e-1 
n= 50 , left side = 1.59207524128235e-4 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.45134931336075e-2 
n - 100 , left side = 3.92686042182122e-5 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.97714484511315e-2 
n = 200 , left side = 1.13627155432505e-5 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.44950082314313e-2 
n = 500 , left side = 1.89942238126850e-6 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.29020008205831e-2 


cos (x) 


n= 10 , left side = 4.07812534676066e-3 
1/n° (7/10) 1.99526231496888e-1 
difference = 1.95448106150127e-1 

n= 20 , left side = 1.01328357734054e-3 
1/n° (7/10) 1.22822802611579e-1 
difference = 1.21809519034239e-1 

n= 50 , left side = 1.67763851029901e-4 
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È d4 


1/n (7/10) 6.46727006577358e-2 
difference = 6.45049368067059e-2 
n = 100 , left side = 4.24032634578353e-5 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.97683137918919e-2 
n = 200 , left side = 9.07022584961670e-6 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.44973007211249e-2 
n = 500 , left side = 1.37203563288502e-6 
Jn cr 10) 1.29039002429643e-2 
difference = 1.29025282073314e-2 


RR.scientific. notation(True) 
powers = [3/10, 1/2, 7/10] 
lamdas = [1/4, 1/2, 1] #deformation parameter lamda over (0,1 

o1] - these are the beta values in the formula 
qs = [1/4, 1/2, 1] #deformation coefficient 


duncs xe (NS), x x 2. xo, x 4 x 10) choice of 
o functions 


a = -1 #the interval 
b-21 #the interval 
x0=1/2 


for power in powers: 


LI 


HANAAAAAAARARAARARARARARAAAAAAAN ANA AAA KARA AARARARARARAKAAN 
for lamda in lamdas: #going over each lamda value 


LI 


OIEIIIBEHEHTITHSHSIIHHSITHTHSITHHHSITHHEHSTIRHHSSUIHEHUESETIHHSH THEE 
for cg gm gs: #going over each q value 
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LI 


oRARRAARAAANARARARARAKARANA RAN AAARARARAAARAKARANAAAKAAAAAAAANA 


pent 
print (0 
LI 
sprint ("---------------------------------------------------------------- 
print ("XO = " + str(x0)+", Power = "+ str(power)*, 
a" lamda,= "+ str(lamda).+ "s qe " + str(q)) 
LI 
sprint ("---------------------------------------------------------------- 


#the activation function 
phi(x) = (e*(lamda*x) -q*e* (-lamda*x) )/ 
+(e7(lamda*x)+q*e7(-lamda*x))  #formula 18.1 


# 
G(x) = 1/4*(phi(x+1) - phi(x-1)) #formula 18.9 


LI 


oRARARAARAAAAARARARARAAAAAAA AKA ARARAAAARAKAAAAAANAARAAAKAARAAAAAA 
for i in range(len(funcs)): 


LI 


HRAKKANAKRAANAKARAKRAKKAAKKANAKAAARANAKAAKKAAKKAKKAAKAANAKAKKARAKAKAA 
f(x)=funcs[i] 


show(f (x) ) 
for m am DO, 20; 50 100, 209 600]: 
Hoey Ling ye) #real-valued lineam, 


oneural network operators 

# return sum(f(k/n)*G(n*x-k) for k in, 
+[ceil(nta),..,floor(n*b)])/sum(G(n*x-k) for k in, 
+[ceil(n*ta),..,floor(n*b)]) 

#leftSide = abs(L(n,f,x0)-f(x0)) 
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leftSide = abs(sum(f(k/n)*G(n*xO-k) for ki, 
sin [ceil(n*a),..,floor(n*b)])/sum(G(n*x0-k) for k ing 
-[ceil(n*a),..,floor(n*b)])-f(x0)) 

vall = n 

val2 = leftSide.n() 

val3 = 1/(n^power).n() 


princi! nie (val Y le 
side = “str(val2), —"\n 17 
sn ("tetr(power)+!). Sr (val) "Xm Li 
difference = "+str(val3-val2)) 


x0 = 1/2, Power = 3/10, lamda = 1/4, q = 1/4 


3 
n= 10 , left side = 4.65939350634126e-2 
1/n° (3/10) = 5.01187233627272e-1 
difference = 4.54593298563860e-1 
n= 20 , left side = 5.39175273339064e-2 


1/n° (3/10) = 4.07090531536904e-1 
difference = 3.53173004202998e-1 
n = 50 , left side = 2.66706958509516e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.82578798860040e-1 
n = 100 , left side = 1.39692422376505e-2 
1/n° (3/10) = 2.51188643150958e-1 
difference = 2.37219400913308e-1 
n = 200 , left side = 7.15466879542836e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.96873908541409e-1 
n = 500 , left side = 2.90466167844949e-3 
1/n° (3/10) = 1.54991898754834e-1 
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difference = 1.52087237076384e-1 
£ 
10 , left side = 1.46960541508878e-1 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 3.54226692118394e-1 
20 , left side = 1.28044818944893e-1 
1/n* (3/10) = 4.07090531536904e-1 
difference = 2.79045712592011e-1 
50 , left side = 5.54458428059442e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.53803651905048e-1 
100 , left side = 2.77258872001896e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.23462755950768e-1 
200 , left side = 1.38629436111991e-2 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.90165633725638e-1 
500 , left side = 5.54517744447935e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.49446721310354e-1 
g 
10 , left side = 2.44068957215094e-1 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 2.57118276412179e-1 
20 , left side = 1.73393496362237e-1 
1/n^ (3/10) = 4.07090531536904e-1 
difference = 2.33697035174667e-1 
50 , left side = 6.39143140576404e-2 
1/n^ (3/10) = 3.09249494710992e-1 
difference = 2.45335180653351e-1 
100 , left side = 2.98438925970291e-2 


1/n^(3/10) = 2.51188643150958e-1 
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10 , 


20 , 


50 , 


10 , 


BOU; 


difference = 2.21344750553929e-1 
left side = 1.43924449634693e-2 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.89636132373368e-1 
left side = 5.62989766084276e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.49362001093991e-1 


3 


£ 
left side = 2.70532081486956e-1 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 2.30655152140317e-1 
left side = 1.75303858260733e-1 
1/n^ (3/10) = 4.07090531536904e-1 
difference = 2.31786673276171e-1 
left side = 5.53534166881951e-2 
1/n^ (3/10) = 3.09249494710992e-1 
difference = 2.53896078022797e-1 
left side = 2.41049670707777e-2 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.27083676080180e-1 
left side = 1.12081526845386e-2 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 1.92820424652298e-1 
left side = 4.28703175655951e-3 
1/n^ (3/10) = 1.54991898754834e-1 
difference = 1.50704866998274e-1 


x 


left side = 2.71811655321145e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 2.29375578306128e-1 

left side = 1.59700780897926e-1 
1/n* (3/10) = 4.07090531536904e-1 


120 


50 


10 


20 


50 


b 


2 


b 


2 


difference 
left side = 
1/n° (3/10) 
difference 
left side 
1/n° (3/10) 
difference 
left side 
1/n° (3/10) 
difference 
left side 
1/n° (3/10) 
difference 


left side = 
17n (3710) 
difference 
left side = 
1/n^ (3/10) 
difference 
left side = 
1/n^ (3/10) 
difference 
left side 
1/n^ (3/10) 
difference 
left side 
1/n^ (3/10) 
difference 
left side 
1/n^ (3/10) 
difference 


= 2.47389750638979e-1 
4.27867893894554e-2 

= 3.09249494710992e-1 
= 2.66462705321536e-1 


= 1.73213915349858e-2 


= 2.51188643150958e-1 
= 2.33867251615972e-1 


= 7.76000677274204e-3 


= 2.04028577336837e-1 
= 1.96268570564095e- 1 

2.90182870840223e-3 
= 1.54991898754834e-1 
= 1.52090070046431e-1 


10 


1.86850823331552e-1 
= 5.01187233627272e-1 
= 3.14336410295721e-1 
6.58347789205075e-2 
= 4.07090531536904e-1 
= 3.41255752616397e-1 
4.87085072187464e-3 
= 3.09249494710992e-1 
= 3.04378643989117e-1 


= 1.09970741430996e-3 


= 2.51188643150958e-1 
= 2.50088935736648e- 1 
3.82804893814586e-4 
= 2.04028577336837e-1 
= 2.03645772443022e-1 


= 1.24276968148264e-4 


= 1.54991898754834e-1 
= 1.54867621786685e-1 


121 


x0 = 1/2, Power = 3/10, lamda = 1/4, q= 1/2 
T3 

n = 10 , left side = 1.96080052578450e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.81579228369427e-1 

n = 20 , left side = 2.08299179386359e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.86260613598269e-1 

n = 50 , left side = 1.26071386109592e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.96642356100033e-1 

n - 100 , left side = 6.81015763376169e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.44378485517196e-1 

n = 200 , left side = 3.53432821873112e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.00494249118106e-1 

n = 500 , left side = 1.44549650366488e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.53546402251169e-1 

£ 

n = 10 , left side = 5.68097172543791e-2 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 4.44377516372893e-1 

n = 20 , left side = 6.32752819000137e-2 
1/n^ (3/10) = 4.07090531536904e-1 
difference = 3.43815249636891e-1 

n = 50 , left side = 2.77227554082915e-2 
1/n^ (3/10) = 3.09249494710992e-1 
difference = 2.81526739302700e-1 


122 


100 5 


10 , 


20 , 


50 , 


10 , 


left side = 1.38629435997853e-2 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.37325699551173e-1 
left side = 6.93147180559972e-3 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 1.97097105531237e-1 
left side = 2.77258872223995e-3 
1/n^ (3/10) = 1.54991898754834e-1 
difference = 1.52219310032594e-1 


x? 


left side = 1.47872752410878e-1 
1/n° (3/10) = 5.01187233627272e-1 
difference = 3.53314481216394e-1 
left side = 9.78605569036922e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.09229974633212e-1 
left side = 3.38868135786705e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.75362681132321e-1 
left side = 1.54044053860309e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.35784237764927e-1 
left side = 7.31683725369431e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.96711740083143e-1 
left side = 2.83424719393494e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.52157651560899e-1 


r3 


left side = 1.73192000431426e-1 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 3.27995233195847e-1 


123 


20 , 
1/n* (3/10) = 
difference = 

50 , 

1/n* (3/10) = 

difference = 

left side = 

1/n* (3/10) = 

difference = 


1/n* (3/10) = 
difference = 
left side = 
1/n* (3/10) = 
difference = 


T 


10 , 
1/n* (3/10) = 
difference = 

20 , 
1/n* (3/10) = 
difference = 

50 , 

1/n^(3/10) = 

difference - 
left side - 
1/n^(3/10) = 
difference - 
left side - 

1/n (3/10) = 

difference - 

left side - 
1/n^(3/10) = 
difference - 


left side = 1. 


left side = 3. 


left side = 1. 


left side = 9. 


left side = 2. 


03864925521532e-1 
4.07090531536904e-1 
3.03225606015372e-1 
05073733511566e-2 
3.09249494710992e-1 
2.78742121359835e-1 


1.27681795752464e-2 


2.51188643150958e-1 
2.38420463575712e-1 


left side = 5.78399942625288e-3 


2.04028577336837e-1 
1.98244577910584e-1 


2.17239948281706e-3 


1.54991898754834e-1 
1.52819499272017e-1 


80257354696213e-1 
5.01187233627272e-1 
3.20929878931060e-1 
63498090064417e-2 
4.07090531536904e-1 
3.10740722530463e-1 
41914336230855e-2 
3.09249494710992e-1 
2.85058061087906e-1 


9.37035404303910e-3 


2.51188643150958e-1 
2.41818289107919e-1 


4.05904957310241e-3 


2.04028577336837e-1 
1.99969527763735e-1 


1.47973714572865e-3 


1.54991898754834e-1 
1.53512161609105e-1 


124 


10 


20 


50 


xO = 1/2, Power = 


B 
Il 


B 
Il 


10 


20 


50 


2 


b 


b 


2 


b 


2 


left side = 
1/n° (3/10) 
difference 
left side = 
1/n° (3/10) 
difference 
left side = 
1/n° (3/10) 
difference 
left side 
1/n° (3/10) 
difference 
left side 
1/n° (3/10) 
difference 
left side 
1/n (8/10) 
difference 


3/10, lamda 


left side - 
1/n^(3/10) 
difference 
left side - 
1/n^ (3/10) 
difference 
left side = 
1/n^ (3/10) 


PARU 


1.19260700953333e-1 
= 5.01187233627272e-1 
= 3.81926532673939e-1 
3. 73465208237525e-2 
= 4.07090531536904e-1 
= 3.69744010713152e-1 
2.80162956157206e-3 
= 3.09249494710992e-1 
= 3.06447865149420e-1 


= 6.32905221145845e-4 


= 2.51188643150958e-1 
= 2.50555737929812e-1 


= 2.12043953336508e-4 


= 2.04028577336837e-1 
= 2.03816533383500e-1 


= 6.54808182457762e-5 


= 1.54991898754834e-1 
= 1.54926417936588e-1 


8.10134985303516e-2 
= §.01187233627272e-1 
= 4.20173735096921e-1 
1.68560763315217e-2 
= 4.07090531536904e-1 
= 8.90234455205383e-1 
1.97802106438832e-3 
= 3.09249494710992e-1 


125 


10 , 


20 , 


50 , 


10 , 


difference = 3.07271473646603e-1 
left side = 4.80026592954430e-4 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.50708616558004e-1 
left side = 1.19239646471425e-4 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 2.03909337690366e-1 
left side = 1.90449720897101e-5 
1/n^ (3/10) = 1.54991898754834e-1 
difference = 1.54972853782744e-1 


£ 
left side = 4.91637605442458e-2 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 4.52023473083027e-1 
left side = 3.39394250680042e-3 
1/n^ (3/10) = 4.07090531536904e-1 
difference = 4.03696589030104e-1 
left side = 1.64890433890230e-6 
1/n^ (3/10) = 3.09249494710992e-1 
difference = 3.09247845806653e-1 
left side = 5.86114490275236e-12 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.51188643145097e-1 
left side = 0.000000000000000e0 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.04028577336837e-1 
left side = 0.000000000000000e0 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54991898754834e-1 


x? 


left side = 5.25230782287648e-2 
1/n° (3/10) = 5.01187233627272e-1 


126 


difference = 4.48664155398508e-1 
20 , left side = 2.83373415030339e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.78753190033871e-1 
50 , left side = 5.39457664221732e-3 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.03854918068774e-1 
100 , left side = 1.34928057788158e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.49839362573076e-1 
200 , left side = 3.37320146703013e-4 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03691257190134e-1 
500 , left side = 5.39712234724488e-5 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54937927531361e-1 


r3 


10 , left side = 8.22234506283697e-2 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 4.18963782998903e-1 

20 , left side = 4.36057626242193e-2 
1/n^ (3/10) = 4.07090531536904e-1 
difference = 3.63484768912685e-1 

50 , left side = 8.09259320656272e-3 
1/n^ (3/10) = 3.09249494710992e-1 
difference = 3.01156901504429e-1 

100 , left side = 2.02392086959333e-3 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.49164722281365e-1 

200 , left side = 5.05980220054492e-4 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 2.03522597116782e-1 

500 , left side = 8.09568352087009e-5 
1/n^ (3/10) = 1.54991898754834e-1 


127 


difference = 1.54910941919625e-1 


xi 


10 , left side = 1.01052973293562e-1 
1/n° (3/10) = 5.01187233627272e-1 
difference = 4.00134260333710e-1 

20 , left side = 4.67481413489399e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.60342390187965e-1 

50 , left side = 8.21282675171919e-3 
1/n° (3/10) = 3.09249494710992e-1 
difference = 3.01036667959273e-1 

100 , left side = 2.03145927015694e-3 
1/n° (3/10) = 2.51188643150958e-1 
difference = 2.49157183880801e-1 

200 , left side = 5.06451370153385e-4 
1/n° (3/10) = 2.04028577336837e-1 
difference = 2.03522125966684e-1 

500 , left side = 8.09688966512678e-5 
1/n° (3/10) = 1.54991898754834e-1 
difference = 1.54910929858182e-1 


10 


£ 
10 , left side = 7.01207124827065e-2 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 4.31066521144566e-1 
20 , left side = 2.01574704246336e-2 
1/n^ (3/10) = 4.07090531536904e-1 
difference = 3.8693306111227 1e-1 
50 , left side = 1.42480124701184e-3 
1/n^ (3/10) = 3.09249494710992e-1 
difference = 3.07824693463980e-1 
100 , left side = 2.63178146244861e-4 
1/n^ (3/10) = 2.51188643150958e-1 


128 


difference = 2.50925465004713e-1 
n = 200 , left side = 6.08599933529959e-5 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03967717343484e-1 
n = 500 , left side = 9.52678518000342e-6 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54982371969654e-1 


x0 = 1/2, Power = 3/10, lamda = 1/2, q = 1/4 


n= 10, left side = 5.33369660315088e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.47850267595764e-1 

n = 20 , left side = 3.23728371506258e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.74717694386279e-1 

50 , left side = 1.39366391997124e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.95312855511279e-1 
n = 100 , left side = 7.14621856758857e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.44042424583369e-1 
n = 200 , left side = 3.61961230894126e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.00408965027896e-1 
n = 500 , left side = 1.45930076253686e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.53532597992297e-1 


B 
Il 


129 


10 , left side = 1.29071817455777e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 3.72115416171495e-1 

20 , left side = 6.92514035886481e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.37839127948256e-1 

50 , left side = 2.77258876437841e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.81523607067208e-1 

100 , left side = 1.38629438314646e-2 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.37325699319493e-1 

200 , left side = 6.93147191573251e-3 


1/n* (3/10) = 2.04028577336837e-1 


difference = 1.97097105421104e-1 
500 left side = 2.77258876629327e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.52219309988540e-1 


2 


n 
10 , left side = 1.77390913518807e-1 
1/n^(3/10) = 5.01187233627272e-1 
difference = 3.23796320108465e-1 
20 , left side = 8.30737213816240e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.24016810155280e-1 
50 , left side = 2.99438930027937e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.79305601708198e-1 
100 , left side = 1.44174451738843e-2 


1/n* (3/10) = 2.51188643150958e-1 
difference = 2.36771197977074e-1 
left side = 7.07009725133750e-3 
1/n* (3/10) = 2.04028577336837e-1 


difference = 1.96958480085499e-1 


130 


500 , 


1/n* (3/10) 
difference 


3 


T 


10 , left side = 1. 
1/n* (3/10) = 
difference 

left side = 
1/n (3/10) 
difference 

left side = 2. 
1/n^(3/10) = 
difference 
left side 
1/n^(3/10) = 
difference - 
left side 
1/n^(3/10) = 
difference 
left side 
1/n^(3/10) 
difference 


20 , G 


50 , 


4 


T 


left side = 1 
1/n* (3/10) = 
difference 

left side = 6. 
1/n* (3/10) = 
difference 

left side = 1. 
1/n* (3/10) = 
difference 


10 3 


20 , 


50 , 


left side = 2.79476881998975e-3 


1.54991898754834e-1 
1.52197129934844e-1 


81706840017598e-1 
5.01187233627272e-1 
3.19480393609674e-1 
48642399521749e-2 
4.07090531536904e-1 
3.32226291584729e-1 
42632851043290e-2 
3.09249494710992e-1 
2.84986209606663e-1 


1.12466925545658e-2 


2.51188643150958e-1 
2.39941950596392e-1 


5.40875852362388e-3 


2.04028577336837e-1 
1.98619818813213e-1 


2.11285351660367e-3 


1.54991898754834e-1 
1.52879045238230e-1 


.67787178069694e-1 


5 .01187233627272e-1 
3 .33400055557578e-1 
03397370785075e-2 

4.07090531536904e-1 
3.46750794458397e-1 
74893080184918e-2 

3.09249494710992e-1 
2.91760186692500e-1 


131 


n = 100 , left side = 7.79966635748697e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.43383976793471e-1 

n = 200 , left side = 3.67816819644864e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.00350409140388e-1 

n = 500 , left side = 1.41984974971847e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.53572049005115e-1 


10 


£ 

n = 10 , left side = 7.68027797084298e-2 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 4.24384453918843e-1 

n = 20 , left side = 9.76146773173466e-3 
1/n^ (3/10) = 4.07090531536904e-1 
difference = 3.97329063805170e-1 

n = 50 , left side = 1.13068528957820e-3 
1/n^ (3/10) = 3.09249494710992e-1 
difference = 3.08118809421414e-1 
n = 100 , left side = 3.88474877995726e-4 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.50800168272962e-1 
n = 200 , left side = 1.62038602246220e-4 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 2.03866538734591e-1 

n = 500 , left side = 5.81892063837631e-5 
1/n^ (3/10) = 1.54991898754834e-1 
difference = 1.54933709548450e-1 


132 


T 


10 left side 1. 
1/n* (3/10) = 
difference = 

left side 1. 
1/n* (3/10) = 
difference = 

left side 6. 
1/n* (3/10) = 
difference 
left side 
L/n (3/10) = 
difference 
left side 
L/n (3/10) = 
difference 
left side = 7 
1/n (8/10) 
difference 


2 


20 = 


2 


50 = 


b 


3 


1 


8 


10 left side = 
1/n (3/10) 
difference 

left side = 3. 
1/n^(3/10) = 
difference - 

left side T. 
1/n^(3/10) = 
difference 
left side = 6 
1/n^(3/10) = 
difference - 
left side 


2 


6. 


20 


b 


50 - 


2 


100 


b 


200 3 


b 


9644524757921 5e-2 

5.01187233627272e-1 
4.81542708869345e-1 
48888789279412e-2 

4.07090531536904e-1 
3.92201652608963e-1 
77605354912070e-3 

3.09249494710992e-1 
3.02473441161871e-1 
.52568356510685e-3 
2.51188643150958e-1 
2.47662959585851e-1 
./9801315131500e-3 
2.04028577336837e-1 
2.02230564185522e-1 
.27768804897111e-4 
1.54991898754834e-1 
1.54264129949937e-1 


38935662496244e -2 

5.01187233627272e-1 
4.37293667377648e-1 
46235470985199e-2 

4.07090531536904e-1 
3.72466984438385e-1 
38629429714340e-2 

3.09249494710992e-1 
2.95386551739558e-1 
.93147149063511e-3 
2.51188643150958e-1 
2.44257171660323e-1 
.46573574531772e-3 


133 


1/n (3/10) = 
difference = 
left side = 
1/n (3/10) = 
difference - 


500 , 


T 


10 , left side = 1 
1/n (3/10) = 
difference = 

20 , 

1/n^ (3/10) = 
difference = 

50 , 

1/n^ (3/10) = 
difference = 


1/n* (3/10) = 
difference = 
left side = 
1/n* (3/10) = 
difference = 
left side = 
1/n* (3/10) = 
difference = 


T 


10 , left side = 1 
1/n* (3/10) = 
difference = 

20 3 

1/n^(3/10) = 
difference - 


50 ; 


left side - 4. 


left side = 1. 


left side - 4. 


left side = 1. 


2.04028577336837e-1 
2.00562841591519e-1 


1.38629429812720e-3 


1.54991898754834e-1 
1.53605604456707e-1 


.O1231195168683e-1 


5.01187233627272e-1 
3.99956038458590e-1 
48623512045705e-2 

4.07090531536904e-1 
3.62228180332334e-1 
55044047114581e-2 

3.09249494710992e-1 
2.93745089999534e-1 


left side = 7.34183692697737e-3 


2.51188643150958e-1 
2.43846806223981e-1 


3.56832710440319e-3 


2.04028577336837e-1 
2.00460250232434e-1 


1.40270891558075e-3 


1.54991898754834e-1 
1.53589189839253e-1 


.09051180141690e-1 


5.01187233627272e-1 
3.92136053485583e-1 
22970110547811e-2 
4.07090531536904e-1 
3.64793520482123e-1 
29223379237350e-2 


134 


10 


20 


50 


10 


2 


b 


2 


2 


1/n (3/10) 
difference 
left side 
1/n (3/10) 
difference 
left side 
1/n (3/10) 
difference 
left side 
1/n^(3/10) 
difference 


left side 
1/n^(3/10) 
difference 
left side 
1/n^(3/10) 
difference 
left side 
1/n^(3/10) 
difference 
left side 
1/n^(3/10) 
difference 
left side 
1/n^(3/10) 
difference 
left side 
1/n^(3/10) 
difference 


left side 


3.09249494710992e-1 
2.96327156787257e-1 
5.82201903348833e-3 
= 2.51188643150958e-1 
= 2.45366624117470e-1 
2.75417225524147e-3 
= 2.04028577336837e-1 
= 2.01274405081595e-1 
1 .06440558786389e-3 
1.54991898754834e-1 
1.53927493166970e-1 


4 


.02540884681400e-1 
5.01187233627272e-1 
3.98646348945873e-1 
.49981874860216e-2 
4.07090531536904e-1 
3.72092344050883e-1 
.52960631552958e-3 
3.09249494710992e-1 
2.99719888395462e-1 
4.09764755001929e-3 
= 2.51188643150958e-1 
= 2.47090995600939e-1 
1.88876104704880e-3 
= 2.04028577336837e-1 
= 2.02139816289788e-1 
7.17895958025183e-4 
1.54991898754834e-1 
1.54274002796809e-1 


4.39432749437958e-2 


135 


1/n* (3/10) = 5.01187233627272e-1 
difference = 4.57243958683477e-1 

20 , left side = 5.59881198565948e-3 
1/n* (3/10) = 4.07090531536904e-1 
difference = 4.01491719551245e-1 

n = 50 , left side = 6.58122885628435e-4 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.08591371825363e-1 

n = 100 , left side = 2.17135216419696e-4 
1/n° (3/10) = 2.51188643150958e-1 
difference = 2.50971507934538e-1 

n= 200 , left side = 3.67799400496487e-5 
1/n° (3/10) = 2.04028577336837e-1 
difference = 2.03941797396787e-1 

n = 500 , left side = 3.00238003038830e-5 
1/n° (3/10) = 1.54991898754834e-1 
difference = 1.54961874954530e-1 


D 
Il 


n= 10 , left side = 1.88583358245119e-2 
1/n° (3/10) = 5.01187233627272e-1 
difference = 4.82328897802761e-1 

n = 20 , left side = 3.43036193768762e-3 
1/n* (3/10) = 4.07090531536904e-1 
difference = 4.03660169599217e-1 

n= 50 , left side = 5.15745217625541e-4 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.08733749493366e-1 
100 , left side = 1.28085535782807e-4 
1/n* (3/10) = 2.51188643150958e-1 


B 
Il 


136 


10 , 


20 , 


50 , 


10 , 


BOU; 


difference = 2.51060557615175e-1 
left side = 3.19697272262998e-5 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03996607609611e-1 
left side = 5.11285838666886e-6 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54986785896447e-1 


T 


left side = 3.03097878388953e-3 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 4.98156254843383e-1 
left side = 1.79813965206499e-5 
1/n^ (3/10) = 4.07090531536904e-1 
difference = 4.07072550140384e-1 
left side = 5.04973840520506e-12 
1/n^ (3/10) = 3.09249494710992e-1 
difference = 3.09249494705942e-1 
left side = 1.11022302462516e-16 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.51188643150958e-1 
left side = 0.000000000000000e0 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 2.04028577336837e-1 
left side = 5.55111512312578e-17 
1/n^ (3/10) = 1.54991898754834e-1 
difference = 1.54991898754834e-1 


x? 


left side = 3.13288100022530e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.69858423625019e-1 

left side = 9.02981956494553e-3 
1/n* (3/10) = 4.07090531536904e-1 


137 


50 , 


10 , 


20 , 


50 , 


difference = 3.98060711971959e-1 


left side = 1.44928066358080e-3 


1/n^ (3/10) = 3.09249494710992e-1 
difference = 3.07800214047411e-1 
left side = 3.62320167826280e-4 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.50826322983132e-1 
left side = 9.05800419565561e-5 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 2.03937997294880e-1 
left side = 1.44928067130623e-5 
1/n^ (3/10) = 1.54991898754834e-1 
difference = 1.54977405948121e-1 


3 


x 
left side = 4.78600213916086e-2 


1/n° (3/10) = 5.01187233627272e-1 
difference = 4.53327212235664e-1 


left side = 1.35520533206201e-2 


1/n° (3/10) = 4.07090531536904e-1 
difference = 3.93538478216284e-1 


left side = 2.17392099772531e-3 


1/n* (3/10) = 3.09249494710992e-1 
difference = 3.07075573713266e-1 
left side = 5.43480251739309e-4 
1/n° (3/10) = 2.51188643150958e-1 
difference = 2.50645162899219e-1 
left side = 1.35870062934806e-4 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03892707273902e-1 
left side = 2.17392100695102e-5 
1/n° (3/10) = 1.54991898754834e-1 
difference = 1.54970159544764e-1 


138 


10 


20 


50 


10 


20 


50 


2 


2 


b 


2 


b 


2 


left side = 5.14533906505907e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.49733842976682e-1 
left side = 1.38732244570932e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.93217307079811e-1 
left side = 2.18227896612364e-3 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.07067215744868e-1 
left side = 5.44002624822695e-4 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.50644640526135e-1 
left side = 1.35902711252578e-4 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03892674625584e-1 
left side = 2.17400458664835e-5 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54970158708967e-1 


10 


£ 
left side = 2.39574413183785e-2 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 4.77229792308894e-1 
left side = 2.97086004062642e-3 
1/n^ (3/10) = 4.07090531536904e-1 
difference = 4.04119671496278e-1 
left side = 2.83599622557975e-4 
1/n^ (3/10) = 3.09249494710992e-1 
difference = 3.08965895088434e-1 
left side = 6.54249762594573e-5 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.51123218174699e-1 
left side = 1.60297404174447e-5 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 2.04012547596420e-1 


139 


n = 500 , left side = 2.55030753047421e-6 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54989348447303e-1 


n= 10 , left side = 3.15884348850566e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.69598798742216e-1 
n = 20 , left side = 1.69988381319672e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.90091693404937e-1 
n= 50 , left side = 7.10929624048973e-3 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.02140198470502e-1 
n = 100 , left side = 3.60940309324842e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.47579240057710e-1 
n = 200 , left side = 1.81874048780928e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.02209836849028e-1 
n = 500 , left side = 7.30913664388266e-4 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54260985090445e-1 


T 


n = 10 , left side = 6.92279510900182e-2 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 4.31959282537254e-1 

n = 20 , left side = 3.46421335720477e-2 


140 


50 , 


10 , 


20 , 


50 , 


left side 


left side 


1/n^ (3/10) = 4.07090531536904e-1 
difference = 3.72448397964857e-1 


left side = 1.38568544082612e-2 


1/n* (3/10) = 3.09249494710992e-1 
difference = 2.95392640302730e-1 
left side = 6.92842720413067e-3 
1/n° (3/10) = 2.51188643150958e-1 
difference = 2.44260215946827e-1 
left side = 3.46421360206539e-3 
1/n° (3/10) = 2.04028577336837e-1 
difference = 2.00564363734772e-1 
left side = 1.38568544082618e-3 
1/n° (3/10) = 1.54991898754834e-1 
difference = 1.53606213314008e-1 


£ 
= 8.55451218222509e-2 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 4.15642111805021e-1 
= 3.87308178004870e-2 
1/n^ (3/10) = 4.07090531536904e-1 
difference = 3.68359713736417e-1 


left side = 1.45110441151024e-2 


1/n^ (3/10) = 3.09249494710992e-1 
difference = 2.94738450595889e-1 
left side = 7.09197463084094e-3 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.44096668520117e-1 
left side = 3.50510045874292e-3 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 2.00523476878094e-1 
left side = 1.39222733789462e-3 
1/n^ (3/10) = 1.54991898754834e-1 
difference = 1.53599671416939e-1 


141 


3 


£ 

left side T 
1/n^(3/10) = 

difference - 

left side da 
1/n° (3/10) = 

difference = 

left side 1. 
1/n* (3/10) = 

difference 

left side 

L/n (3/10) = 

difference 

left side 

L/n (3/10) = 

difference 

left side 

1/n^(3/10) = 

difference 


10 


2 


20 


b 


50 


b 


5 


2 


1 


10 left side = 
1/n^ (3/10) 
difference 

left side = 2. 
1/n* (3/10) = 
difference = 

left side re 
1/n°(3/10) = 
difference 
left side = 3 
1/n^ (3/10) = 
difference = 
left side 


2 


20 


b 


50 - 


2 


100 


b 


200 1 


b 


91097899306038e-2 
5.01187233627272e-1 
4.22077443696669e-1 
24567771921774e-2 
4.07090531536904e-1 
3.74633754344727e-1 
13958230614945e-2 
3.09249494710992e-1 
2.97853671649497e-1 
.44437875504283e-3 
2.51188643150958e-1 
2.45744264395915e-1 
.65983263805031e-3 
2.04028577336837e-1 
2.01368744698787e-1 
.04909882391729e-3 
1.54991898754834e-1 
1.53942799930916e-1 


.53260321168637e-2 


5.01187233627272e-1 
4.35861201510409e-1 
41899798353885e-2 
4.07090531536904e-1 
3.82900551701516e-1 
95482775153313e-3 
3.09249494710992e-1 
3.01294666959459e-1 
.71509170320668e-3 
2.51188643150958e-1 
2.47473551447751e-1 
.79412654760111e-3 


142 


1/n* (3/10) = 2.04028577336837e-1 
difference = 2.02234450789236e-1 
500 , left side = 7.02699493465395e-4 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54289199261368e-1 


B 
Il 


PARU 


n= 10 , left side = 1.23005431860469e-2 
1/n^(3/10) = 5.01187233627272e-1 
difference = 4.88886690441225e-1 

n = 20 , left side = 1.95443229260425e-3 
1/n* (3/10) = 4.07090531536904e-1 
difference = 4.05136099244300e-1 

50 , left side = 4.11078488591595e-4 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.08838416222400e-1 
n = 100 , left side = 1.66923378278077e-4 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.51021719772680e-1 

n = 200 , left side = 7.51857729315232e-5 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03953391563905e-1 

n = 500 , left side = 2.82350791906388e-5 
1/n* (3/10) 1.54991898754834e-1 
difference = 1.54963663675643e-1 


B 
Il 


x0 = 1/2, Power = 3/10, lamda = 1, q= 1/2 


n = 10 , left side = 1.40292664147630e-2 
1/n°(3/10) = 5.01187233627272e-1 


143 


difference = 4.87157967212509e-1 
20 , left side = 8.09536658966781e-3 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.98995164947237e-1 
50 , left side = 3.49396872417307e-3 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.05755525986819e-1 
100 , left side = 1.79071372384143e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.49397929427117e-1 
200 , left side = 9.06435452010634e-4 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03122141884826e-1 
500 , left side = 3.65254093297129e-4 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54626644661537e-1 


T 


10 , left side = 3.4654109880287 1e-2 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 4.66533123746985e-1 

20 , left side = 1.73420259977516e-2 
1/n^ (3/10) = 4.07090531536904e-1 
difference = 3.89748505539153e-1 

50 , left side = 6.93681090501508e-3 
1/n^ (3/10) = 3.09249494710992e-1 
difference = 3.02312683805977e-1 

100 , left side = 3.46840545250782e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.47720237698450e-1 

200 , left side = 1.73420272625380e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.02294374610583e-1 

500 , left side = 6.93681090501386e-4 
1/n* (3/10) = 1.54991898754834e-1 


144 


difference = 1.54298217664332e-1 
a? 

10 , left side = 4.73903023658121e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.53796931261460e-1 

20 , left side = 2.05308163937205e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.86559715143184e-1 

50 , left side = 7.44701748385268e-3 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.01802477227139e-1 

100 , left side = 3.59595709721700e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.47592686053741e-1 

200 , left side = 1.76609063743116e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.02262486699406e-1 

500 , left side = 6.98783156289906e-4 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54293115598544e-1 

10 , left side = 4.63238425467439e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.54863391080528e-1 

20 , left side = 1.79448446203553e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.89145686916549e-1 

50 , left side = 5.97784700290624e-3 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.03271647708085e-1 

100 , left side = 2.79387267593101e-3 


1/n° (3/10) = 2.51188643150958e-1 


145 


10 , 


20 , 


50 , 


10 , 


BOU; 


difference = 2.48394770475027e-1 
left side = 1.34863905139215e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.02679938285445e-1 
left side = 5.27923845514616e-4 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54463974909319e-1 


4 


£ 
left side = 3.94349040023764e-2 
1/n^ (3/10) = 5.01187233627272e-1 
difference 4.61752329624896e-1 
left side = 1.37990548305422e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.93291476706362e-1 
left side = 4.25445841424152e-3 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.04995036296750e-1 
left side = 1.92806775614625e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.49260575394812e-1 
left side = 9.15246967505515e-4 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03113330369331e-1 
left side = 3.54513590363287e-4 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54637385164470e-1 


10 


£ 
left side = 7.27638680160743e-3 
1/n^ (3/10) 5.01187233627272e-1 
difference = 4.93910846825665e-1 
left side = 1.19062238971356e-3 
1/n^ (3/10) = 4.07090531536904e-1 


146 


difference = 4.05899909147191e-1 

50 , left side = 2.37641399649618e-4 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.09011853311342e-1 

n = 100 , left side = 9.15159839724954e-5 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.51097127166986e-1 

n = 200 , left side = 3.96334550487991e-5 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03988943881788e-1 

n = 500 , left side = 1.44549073568421e-5 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54977443847477e-1 


B 
Il 


x0 = 1/2, Power = 3/10, lamda = 1, q= 1 


23 
n= 10 , left side = 4.43886557706544e-3 
1/n° (3/10) = 5.01187233627272e-1 
difference = 4.96748368050207e-1 
n = 20 , left side = 1.03630053646838e-3 


1/n* (3/10) = 4.07090531536904e-1 
difference = 4.06054231000436e-1 
n = 50 , left side = 1.63624778015015e-4 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.09085869932977e-1 
n = 100 , left side = 4.08320646757554e-5 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.51147811086282e-1 
n = 200 , left side = 1.02034164284337e-5 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.04018373920409e-1 
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500 , left side = 1.63234093675246e-6 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54990266413897e-1 

F 

10 , left side = 1.58663982219309e-5 
1/n* (3/10) = 5.01187233627272e-1 
difference = 5.01171367229050e-1 

20 , left side = 6.52684128965575e-10 
1/n* (3/10) = 4.07090531536904e-1 
difference = 4.07090530884220e-1 

50 , left side = 0.000000000000000e0 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.09249494710992e-1 

100 , left side = 0.000000000000000e0 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.51188643150958e-1 

200 , left side = 0.000000000000000e0 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.04028577336837e-1 

500 , left side = 0.000000000000000e0 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54991898754834e-1 

i2 

10 , left side = 1.15428308402608e-2 
1/n^(3/10) = 5.01187233627272e-1 
difference = 4.89644402787012e-1 

20 , left side = 2.89205247195795e-3 
1/n^(3/10) = 4.07090531536904e-1 
difference = 4.04198479064946e-1 

50 , left side = 4.62728557739434e-4 
1/n^(3/10) = 3.09249494710992e-1 
difference = 3.08786766153252e-1 
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100 5 


10 , 


20 , 


50 , 


10 , 


left side = 1.15682139434858e-4 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.51072961011523e-1 
left side = 2.89205348588673e-5 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 2.03999656801978e-1 
left side = 4.62728557748537e-6 
1/n^ (3/10) = 1.54991898754834e-1 
difference = 1.54987271469256e-1 


x 


left side = 1.73200399632407e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.83867193664032e-1 
left side = 4.33807899343377e-3 
1/n* (3/10) = 4.07090531536904e-1 
difference = 4.02752452543471e-1 
left side = 6.94092836609345e-4 
1/n° (3/10) = 3.09249494710992e-1 
difference = 3.08555401874382e-1 
left side = 1.73523209152371e-4 
1/n° (3/10) = 2.51188643150958e-1 
difference = 2.51015119941806e-1 
left side = 4.33808022881066e-5 
1/n° (3/10) = 2.04028577336837e-1 
difference = 2.03985196534549e-1 
left side = 6.94092836614479e-6 
1/n° (3/10) = 1.54991898754834e-1 
difference = 1.54984957826468e-1 


x“ 


left side = 1.77823913197880e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.83404842307484e-1 
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20 , left side = 4.36734781351719e-3 
1/n* (3/10) = 4.07090531536904e-1 
difference = 4.02723183723387e-1 

50 , left side = 6.94842122375819e-4 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.08554652588616e-1 

100 , left side = 1.73570039512738e-4 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.51015073111445e-1 

200 , left side = 4.33837291856087e-5 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03985193607651e-1 

500 , left side = 6.94100329461100e-6 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54984957751539e-1 


g! 


10 , left side = 4.06239089134456e-3 
1/n^ (3/10) 5.01187233627272e-1 
difference = 4.97124842735928e-1 

20 , left side = 6.12650024829540e-4 
1/n^ (3/10) = 4.07090531536904e-1 
difference = 4.06477881512075e-1 

50 , left side = 8.38305099970637e-5 
1/n^ (3/10) = 3.09249494710992e-1 
difference = 3.09165664200995e-1 

100 , left side = 2.04889255338266e-5 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.51168154225424e-1 

200 , left side = 5.09329964822080e-6 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 2.04023484037189e-1 

500 , left side = 8.13635935028711e-7 
1/n^ (3/10) = 1.54991898754834e-1 
difference = 1.54991085118899e-1 


150 


n= 10 , left side = 4.65939350634126e-2 
1/n^(1/2) = 3.16227766016838e-1 
difference = 2.69633830953425e-1 
n = 20 , left side = 5.39175273339064e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.69689270416073e-1 
n = 50 , left side = 2.66706958509516e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.14750660386358e-1 
n = 100 , left side = 1.39692422376505e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 8.60307577623495e-2 
n = 200 , left side = 7.15466879542836e-3 
1/n° (1/2) = 7.07106781186548e-2 
difference = 6.35560093232264e-2 
n = 500 , left side = 2.90466167844949e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.18166978715463e-2 


x 


n= 10 , left side = 1.46960541508878e-1 
1/n^(1/2) = 3.16227766016838e-1 
difference = 1.69267224507960e-1 

n = 20, left side = 1.28044818944893e-1 
1/n^(1/2) = 2.23606797749979e-1 
difference = 9.55619788050856e-2 

n= 50 , left side = 5.54458428059442e-2 
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1/n* (1/2) = 1.41421356237310e-1 
difference = 8.59755134313653e-2 
100 , left side = 2.77258872001896e-2 
1/n^ (1/2) 1.00000000000000e-1 
difference = 7.22741127998104e-2 
200 , left side = 1.38629436111991e-2 
1/n° (1/2) = 7.07106781186548e-2 
difference = 5.68477345074556e-2 
500 , left side = 5.54517744447935e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 3.91761821055164e-2 


x? 


10 , left side = 2.44068957215094e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 7.21588088017442e-2 

20 , left side = 1.73393496362237e-1 
1/n° (1/2) = 2.23606797749979e-1 
difference = 5.02133013877419e-2 

50 , left side = 6.39143140576404e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 7.75070421796691e-2 

100 , left side = 2.98438925970291e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 7.01561074029709e-2 

200 , left side = 1.43924449634693e-2 
1/n° (1/2) = 7.07106781186548e-2 
difference = 5.63182331551854e-2 

500 , left side = 5.62989766084276e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 3.90914618891530e-2 


r3 


10 , left side = 2.70532081486956e-1 


152 


1/n^(1/2) = 3.16227766016838e-1 
difference = 4.56956845298823e-2 
20 , left side = 1.75303858260733e-1 
1/n^(1/2) = 2.23606797749979e-1 
difference = 4.83029394892459e-2 
50 , left side = 5.53534166881951e-2 
1/n^(1/2) = 1.41421356237310e-1 
difference = 8.60679395491144e-2 
100 , left side = 2.41049670707777e-2 
1/n^(1/2) = 1.00000000000000e-1 
difference = 7.58950329292223e-2 
200 , left side = 1.12081526845386e-2 
1/n^ (1/2) 7 .07106781186548e-2 
difference = 5.95025254341161e-2 
500 , left side = 4.28703175655951e-3 
1/n^ (1/2) = 4.47213595499958e-2 
difference = 4.04343277934363e-2 


xt 


10 , left side = 2.71811655321145e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 4.44161106956934e-2 

20 , left side = 1.59700780897926e-1 
1/n* (1/2) = 2.23606797749979e-1 
difference = 6.39060168520534e-2 

50 , left side = 4.27867893894554e-2 
1/n* (1/2) = 1.41421356237310e-1 
difference = 9.86345668478541e-2 

100 , left side = 1.73213915349858e-2 
1/n^(1/2) = 1.00000000000000e-1 
difference = 8.26786084650142e-2 

200 , left side = 7.76000677274204e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.29506713459127e-2 

500 , left side = 2.90182870840223e-3 
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1/n° (1/2) = 4.47213595499958e-2 
difference = 4.18195308415936e-2 


q 10 


10 , left side = 1.86850823331552e-1 
1/n^(1/2) = 3.16227766016838e-1 
difference = 1.29376942685286e-1 

n = 20 , left side = 6.58347789205075e-2 

1/n° (1/2) = 2.23606797749979e-1 
difference = 1.57772018829471e-1 
n= 50 , left side = 4.87085072187464e-3 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.36550505515435e-1 
n= 100 , left side = 1.09970741430996e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.89002925856901e-2 
n = 200 , left side = 3.82804893814586e-4 
1/n° (1/2) = 7.07106781186548e-2 
difference = 7.03278732248402e-2 

n = 500 , left side = 1.24276968148264e-4 

1/n° (1/2) = 4.47213595499958e-2 

difference = 4.45970825818475e-2 


B 
Il 


10 , left side = 1.96080052578450e-2 
1/n^(1/2) = 3.16227766016838e-1 
difference = 2.96619760758993e-1 

n = 20, left side = 2.08299179386359e-2 

1/n^(1/2) = 2.23606797749979e-1 


B 
Il 
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difference = 2.02776879811343e-1 
50 , left side = 1.26071386109592e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.28814217626350e-1 
100 , left side = 6.81015763376169e-3 
1/n^(1/2) = 1.00000000000000e-1 
difference = 9.31898423662383e-2 
200 , left side = 3.53432821873112e-3 
1/n^(1/2) = 7.07106781186548e-2 
difference = 6.71763498999236e-2 
500 , left side = 1.44549650366488e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.32758630463309e-2 


T 


10 , left side = 5.68097172543791e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.59418048762459e-1 

20 , left side = 6.32752819000137e-2 
1/n° (1/2) = 2.23606797749979e-1 
difference = 1.60331515849965e-1 

50 , left side = 2.77227554082915e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.13698600829018e-1 

100 , left side = 1.38629435997853e-2 
1/n^(1/2) = 1.00000000000000e-1 
difference = 8.61370564002147e-2 

200 , left side = 6.93147180559972e-3 
1/n^(1/2) = 7.07106781186548e-2 
difference = 6.37792063130550e-2 

500 , left side = 2.77258872223995e-3 
1/n^ (1/2) = 4.47213595499958e-2 
difference = 4.19487708277558e-2 
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10 , left side = 1.47872752410878e-1 
1/n^(1/2) = 3.16227766016838e-1 
difference = 1.68355013605960e-1 

20 , left side = 9.78605569036922e-2 
1/n^(1/2) = 2.23606797749979e-1 
difference = 1.25746240846287e-1 

50 , left side = 3.38868135786705e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.07534542658639e-1 

100 , left side = 1.54044053860309e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 8.45955946139691e-2 

200 , left side = 7.31683725369431e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.33938408649604e-2 

500 , left side = 2.83424719393494e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.18871123560609e-2 


r3 


10 , left side = 1.73192000431426e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 1.43035765585412e-1 

20 , left side = 1.03864925521532e-1 
1/n^ (1/2) = 2.23606797749979e-1 
difference = 1.19741872228447e-1 

50 , left side = 3.05073733511566e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.10913982886153e-1 

100 , left side = 1.27681795752464e-2 
1/n° (1/2) = 1.00000000000000e-1 
difference = 8.72318204247536e-2 

200 , left side = 5.78399942625288e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.49266786924019e-2 
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500 , left side 2.17239948281706e-3 
1/n^ (1/2) 4,47213595499958e-2 
difference = 4.25489600671787e-2 


xt 


10 , left side = 1.80257354696213e-1 
1/n* (1/2) = 3.16227766016838e-1 
difference = 1.35970411320625e-1 

20 , left side = 9.63498090064417e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.27256988743537e-1 

50 , left side = 2.41914336230855e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.17229922614224e-1 

100 , left side = 9.37035404303910e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.06296459569609e-2 

200 , left side = 4.05904957310241e-3 
1/n° (1/2) = 7.07106781186548e-2 
difference = 6.66516285455523e-2 

500 , left side = 1.47973714572865e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.32416224042671e-2 


q 10 


10 , left side = 1.19260700953333e-1 
1/n^(1/2) = 3.16227766016838e-1 
difference = 1.96967065063505e-1 

20 , left side = 3.73465208237525e-2 
1/n^(1/2) = 2.23606797749979e-1 
difference = 1.86260276926226e-1 

50 , left side = 2.80162956157206e-3 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.38619726675737e-1 
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n = 100 , left side = 6.32905221145845e-4 
1/n^(1/2) = 1.00000000000000e-1 
difference = 9.93670947788542e-2 

n = 200 , left side = 2.12043953336508e-4 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.04986341653182e-2 

n = 500 , left side = 6.54808182457762e-5 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.46558787317500e-2 


x0 = 1/2, Power = 1/2, lamda = 1/4, q=1 


n= 10 , left side = 8.10134985303516e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.35214267486486e-1 
n = 20 , left side = 1.68560763315217e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 2.06750721418457e-1 
50 , left side = 1.97802106438832e-3 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.39443335172921e-1 
n = 100 , left side = 4.80026592954430e-4 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.95199734070456e-2 
n = 200 , left side = 1.19239646471425e-4 
1/n° (1/2) = 7.07106781186548e-2 
difference = 7.05914384721833e-2 
n = 500 , left side = 1.90449720897101e-5 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.47023145779061e-2 


B 
Il 


158 


T 


10 , left side = 4.91637605442458e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.67064005472592e-1 

20 , left side = 3.39394250680042e-3 
1/n^ (1/2) = 2.23606797749979e-1 
difference = 2.20212855243179e-1 

50 , left side = 1.64890433890230e-6 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.4141970733297 1e-1 

100 , left side = 5.86114490275236e-12 
1/n^(1/2) = 1.00000000000000e-1 
difference = 9.99999999941389e-2 

200 , left side = 0.000000000000000e0 
1/n^(1/2) = 7.07106781186548e-2 
difference = 7.07106781186548e-2 

500 , left side = 0.000000000000000e0 
1/n^(1/2) = 4.47213595499958e-2 
difference = 4.47213595499958e-2 


x? 


10 , left side = 5.25230782287648e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.63704687788073e-1 

20 , left side = 2.83373415030339e-2 
1/n^(1/2) = 2.23606797749979e-1 
difference = 1.95269456246945e-1 

50 , left side = 5.39457664221732e-3 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.36026779595092e-1 

100 , left side = 1.34928057788158e-3 
1/n° (1/2) 1.00000000000000e-1 
difference = 9.86507194221184e-2 

200 , left side = 3.37320146703013e-4 


159 


1/n^(1/2) = 7.07106781186548e-2 
difference = 7.03733579719517e-2 
500 , left side = 5.39712234724488e-5 
1/n^ (1/2) 4 .47213595499958e-2 
difference = 4.46673883265233e-2 


r? 


10 , left side = 8.22234506283697e-2 
1/n^ (1/2) = 3.16227766016838e-1 
difference = 2.34004315388468e-1 

20 , left side = 4.36057626242193e-2 
1/n^(1/2) = 2.23606797749979e-1 
difference = 1.80001035125760e-1 

50 , left side = 8.09259320656272e-3 
1/n^(1/2) = 1.41421356237310e-1 
difference = 1.33328763030747e-1 

100 , left side = 2.02392086959333e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.79760791304067e-2 

200 , left side = 5.05980220054492e-4 
1/n° (1/2) = 7.07106781186548e-2 
difference = 7.02046978986003e-2 

500 , left side = 8.09568352087009e-5 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.46404027147871e-2 


xt 


10 , left side = 1.01052973293562e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.15174792723276e-1 

20 , left side = 4.67481413489399e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.76858656401039e-1 

50 , left side = 8.21282675171919e-3 


160 


1/n° (1/2) = 1.41421356237310e-1 
difference = 1.33208529485590e-1 
n = 100 , left side = 2.03145927015694e-3 
1/n^(1/2) = 1.00000000000000e-1 
difference = 9.79685407298431e-2 
n = 200 , left side = 5.06451370153385e-4 
1/n^(1/2) = 7.07106781186548e-2 
difference = 7.02042267485014e-2 
n - 500 , left side = 8.09688966512678e-5 
1/n^(1/2) = 4.47213595499958e-2 
difference = 4.46403906533445e-2 


q 10 


n= 10 , left side = 7.01207124827065e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.46107053534131e-1 
n = 20 , left side = 2.01574704246336e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 2.03449327325345e-1 
n= 50 , left side = 1.42480124701184e-3 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.39996554990298e-1 
n = 100 , left side = 2.63178146244861e-4 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.97368218537551e-2 
n = 200 , left side = 6.08599933529959e-5 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.06498181253018e-2 
n = 500 , left side = 9.52678518000342e-6 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.47118327648158e-2 
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n= 10 , left side = 5.33369660315088e-2 
1/n^(1/2) = 3.16227766016838e-1 
difference = 2.62890799985329e-1 
n = 20 , left side = 3.23728371506258e-2 
1/n^(1/2) = 2.23606797749979e-1 
difference = 1.91233960599353e-1 
n = 50 , left side = 1.39366391997124e-2 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.27484717037597e-1 
n = 100 , left side = 7.14621856758857e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.28537814324114e-2 
n = 200 , left side = 3.61961230894126e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.70910658097135e-2 
n = 500 , left side = 1.45930076253686e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.32620587874589e-2 


T 


n = 10 , left side = 1.29071817455777e-1 
1/n^ (1/2) = 3.16227766016838e-1 
difference = 1.87155948561061e-1 

n = 20 , left side = 6.92514035886481e-2 
1/n^ (1/2) = 2.23606797749979e-1 
difference = 1.54355394161331e-1 

n = 50 , left side = 2.77258876437841e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.13695468593525e-1 

n= 100 , left side = 1.38629438314646e-2 
1/n* (1/2) = 1.00000000000000e-1 
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difference = 8.61370561685354e-2 
200 , left side = 6.93147191573251e-3 
1/n° (1/2) = 7.07106781186548e-2 
difference = 6.37792062029222e-2 
500 , left side = 2.77258876629327e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.19487707837025e-2 


x? 


10 , left side = 1.77390913518807e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 1.38836852498031e-1 

20 , left side = 8.30737213816240e-2 
1/n^(1/2) = 2.23606797749979e-1 
difference = 1.40533076368355e-1 

50 , left side = 2.99438930027937e-2 
1/n^(1/2) = 1.41421356237310e-1 
difference = 1.11477463234516e-1 

100 , left side = 1.44174451738843e-2 
1/n^(1/2) = 1.00000000000000e-1 
difference = 8.55825548261157e-2 

200 , left side = 7.07009725133750e-3 
1/n^(1/2) = 7.07106781186548e-2 
difference = 6.36405808673172e-2 

500 , left side = 2.79476881998975e-3 
1/n^(1/2) = 4.47213595499958e-2 
difference = 4.19265907300060e-2 


x 


10 , left side = 1.81706840017598e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 1.34520925999240e-1 

20 , left side = 7.48642399521749e-2 
1/n° (1/2) = 2.23606797749979e-1 
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difference = 1.48742557797804e-1 
50 , left side = 2.42632851043290e-2 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.17158071132980e-1 
100 , left side = 1.12466925545658e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 8.87533074454342e-2 
200 , left side = 5.40875852362388e-3 
1/n° (1/2) = 7.07106781186548e-2 
difference = 6.53019195950309e-2 
500 , left side = 2.11285351660367e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.26085060333921e-2 


xt 


10 , left side = 1.67787178069694e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 1.48440587947144e-1 

20 , left side = 6.03397370785075e-2 
1/n° (1/2) = 2.23606797749979e-1 
difference = 1.63267060671471e-1 

50 , left side = 1.74893080184918e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.23932048218818e-1 

100 , left side = 7.79966635748697e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.22003336425130e-2 

200 , left side = 3.67816819644864e-3 
1/n° (1/2) = 7.07106781186548e-2 
difference = 6.70325099222061e-2 

500 , left side = 1.41984974971847e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.33015098002773e-2 
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n= 10 , left side = 7.68027797084298e-2 
1/n^(1/2) = 3.16227766016838e-1 
difference = 2.39424986308408e-1 
n- 20, left side = 9.76146773173466e-3 
1/n^(1/2) = 2.23606797749979e-1 
difference = 2.13845330018244e-1 
n = 50 , left side = 1.13068528957820e-3 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.40290670947731e-1 
n= 100 , left side = 3.88474877995726e-4 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.96115251220043e-2 
n = 200 , left side = 1.62038602246220e-4 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.05486395164085e-2 
n = 500 , left side = 5.81892063837631e-5 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.46631703436120e-2 


x0 = 1/2, Power = 1/2, lamda = 1/2, q= 1/2 


n= 10, left side = 1.96445247579275e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.96583241258910e-1 
n = 20 , left side = 1.48888789279412e-2 
1/n° (1/2) = 2.23606797749979e-1 
difference = 2.08717918822038e-1 
50 , left side = 6.77605354912070e-3 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.34645302688189e-1 
n= 100 , left side = 3.52568356510685e-3 


B 
Il 


165 


1/n^(1/2) = 1.00000000000000e-1 
difference = 9.64743164348932e-2 
200 , left side = 1.79801315131500e-3 
1/n^(1/2) = 7.07106781186548e-2 
difference = 6.89126649673397e-2 
500 , left side = 7.27768804897111e-4 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.39935907450987e-2 


T 


10 , left side = 6.38935662496244e-2 
1/n^ (1/2) = 3.16227766016838e-1 
difference = 2.52334199767214e-1 

20 , left side = 3.46235470985199e-2 
1/n^(1/2) = 2.23606797749979e-1 
difference = 1.88983250651459e-1 

50 , left side = 1.38629429714340e-2 
1/n^(1/2) = 1.41421356237310e-1 
difference = 1.27558413265876e-1 

100 , left side = 6.93147149063511e-3 
1/n^(1/2) = 1.00000000000000e-1 
difference = 9.30685285093649e-2 

200 , left side = 3.46573574531772e-3 
1/n^(1/2) = 7.07106781186548e-2 
difference = 6.72449423733370e-2 

500 , left side = 1.38629429812720e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.33350652518686e-2 


x? 


10 , left side = 1.01231195168683e-1 
1/n°(1/2) = 3.16227766016838e-1 
difference = 2.14996570848155e-1 

20 , left side = 4.48623512045705e-2 


166 


1/n^(1/2) = 2.23606797749979e-1 
difference = 1.78744446545408e-1 
50 , left side = 1.55044047114581e-2 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.25916951525851e-1 
100 , left side = 7.34183692697737e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.26581630730226e-2 
200 , left side = 3.56832710440319e-3 
1/n° (1/2) = 7.07106781186548e-2 
difference = 6.71423510142516e-2 
500 , left side = 1.40270891558075e-3 
1/n^ (1/2) 4.47213595499958e-2 
difference = 4.33186506344150e-2 


p 


10 , left side = 1.09051180141690e-1 
1/n^(1/2) = 3.16227766016838e-1 
difference = 2.07176585875148e-1 

20 , left side = 4.22970110547811e-2 
1/n^(1/2) = 2.23606797749979e-1 
difference = 1.81309786695198e-1 

50 , left side = 1.29223379237350e-2 
1/n^(1/2) = 1.41421356237310e-1 
difference = 1.28499018313574e-1 

100 , left side = 5.82201903348833e-3 
1/n^(1/2) = 1.00000000000000e-1 
difference = 9.41779809665117e-2 

200 , left side = 2.75417225524147e-3 
1/n° (1/2) = 7.07106781186548e-2 
difference = 6.79565058634133e-2 

500 , left side = 1.06440558786389e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.36569539621319e-2 
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x 


10 , left side = 1.02540884681400e-1 
1/n^(1/2) = 3.16227766016838e-1 
difference = 2.13686881335438e-1 

20 , left side = 3.49981874860216e-2 
1/n^(1/2) = 2.23606797749979e-1 
difference = 1.88608610263957e-1 

50 , left side = 9.52960631552958e-3 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.31891749921780e-1 

100 , left side = 4.09764755001929e-3 
1/n^(1/2) = 1.00000000000000e-1 
difference = 9.59023524499807e-2 

200 , left side = 1.88876104704880e-3 
1/n° (1/2) = 7.07106781186548e-2 
difference = 6.88219170716060e-2 

500 , left side = 7.17895958025183e-4 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.40034635919706e-2 


q 10 


10 , left side = 4.39432749437958e-2 
1/n^(1/2) = 3.16227766016838e-1 
difference = 2.72284491073042e-1 

20 , left side = 5.59881198565948e-3 
1/n^(1/2) = 2.23606797749979e-1 
difference = 2.18007985764319e-1 

50 , left side = 6.58122885628435e-4 
1/n^(1/2) = 1.41421356237310e-1 
difference = 1.40763233351681e-1 

100 , left side = 2.17135216419696e-4 
1/n^(1/2) = 1.00000000000000e-1 
difference = 9.97828647835803e-2 

200 , left side = 8.67799400496487e-5 
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1/n^(1/2) = 7.07106781186548e-2 
difference = 7.06238981786051e-2 
n = 500 , left side = 3.00238003038830e-5 
1/n^ (1/2) 4.47213595499958e-2 
difference = 4.46913357496919e-2 


n = 10 , left side = 1.88583358245119e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.97369430192326e-1 

n = 20 , left side = 3.43036193768762e-3 
1/n° (1/2) = 2.23606797749979e-1 
difference = 2.20176435812291e-1 

n= 50 , left side = 5. 15745217625541e-4 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.40905611019684e-1 

n - 100 , left side = 1.28085535782807e-4 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.98719144642172e-2 

n = 200 , left side = 3.19697272262998e-5 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.06787083914285e-2 

n = 500 , left side = 5.11285838666886e-6 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.47162466916091e-2 


a 
n = 10, left side = 3.03097878388953e-3 


1/n° (1/2) = 3.16227766016838e-1 
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difference = 3.13196787232948e-1 
20 , left side = 1.79813965206499e-5 
1/n^(1/2) = 2.23606797749979e-1 
difference = 2.23588816353458e-1 
50 , left side = 5.04973840520506e-12 
1/n^(1/2) = 1.41421356237310e-1 
difference = 1.41421356232260e-1 
100 , left side = 1.11022302462516e-16 
1/n^(1/2) = 1.00000000000000e-1 
difference = 9.99999999999999e-2 
200 , left side = 0.000000000000000e0 
1/n^(1/2) = 7.07106781186548e-2 
difference = 7.07106781186548e-2 
500 , left side = 5.55111512312578e-17 
1/n^(1/2) = 4.47213595499958e-2 
difference = 4.47213595499957e-2 


x? 


10 , left side = 3.13288100022530e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.84898956014585e-1 

20 , left side = 9.02981956494553e-3 
1/n^(1/2) = 2.23606797749979e-1 
difference = 2.14576978185033e-1 

50 , left side = 1.44928066358080e-3 
1/n^(1/2) = 1.41421356237310e-1 
difference = 1.39972075573729e-1 

100 , left side = 3.62320167826280e-4 
1/n^(1/2) = 1.00000000000000e-1 
difference = 9.96376798321737e-2 

200 , left side = 9.05800419565561e-5 
1/n° (1/2) = 7.07106781186548e-2 
difference = 7.06200980766982e-2 

500 , left side = 1.44928067130623e-5 
1/n* (1/2) = 4.47213595499958e-2 
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difference = 4.47068667432827e-2 


" 


10 , left side = 4.78600213916086e-2 
1/n^(1/2) = 3.16227766016838e-1 
difference = 2.68367744625229e-1 

20 , left side = 1.35520533206201e-2 
1/n^(1/2) = 2.23606797749979e-1 
difference = 2.10054744429359e-1 

50 , left side = 2.17392099772531e-3 
1/n^(1/2) = 1.41421356237310e-1 
difference = 1.39247435239584e-1 

100 , left side = 5.43480251739309e-4 
1/n^(1/2) = 1.00000000000000e-1 
difference = 9.94565197482607e-2 

200 , left side = 1.35870062934806e-4 
1/n° (1/2) = 7.07106781186548e-2 
difference = 7.05748080557199e-2 

500 , left side = 2.17392100695102e-5 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.46996203399263e-2 


xt 


10 , left side = 5.14533906505907e-2 
1/n* (1/2) = 3.16227766016838e-1 
difference = 2.64774375366247e-1 

20 , left side = 1.38732244570932e-2 
1/n°(1/2) = 2.23606797749979e-1 
difference = 2.09733573292886e-1 

50 , left side = 2.18227896612364e-3 
1/n°(1/2) = 1.41421356237310e-1 
difference = 1.39239077271186e-1 

100 , left side = 5.44002624822695e-4 
1/n° (1/2) = 1.00000000000000e-1 
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difference = 9.94559973751773e-2 
n = 200 , left side = 1.35902711252578e-4 
1/n^(1/2) = 7.07106781186548e-2 
difference = 7.05747754074022e-2 
n = 500 , left side = 2.17400458664835e-5 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.46996195041293e-2 


q 10 


n= 10 , left side = 2.39574413183785e-2 
1/n^(1/2) = 3.16227766016838e-1 
difference = 2.92270324698459e-1 
n = 20 , left side = 2.97086004062642e-3 
1/n* (1/2) = 2.23606797749979e-1 
difference = 2.20635937709353e-1 
n = 50 , left side = 2.83599622557975e-4 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.41137756614752e-1 
n = 100 , left side = 6.54249762594573e-5 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.99345750237405e-2 
n = 200 , left side 1.60297404174447e-5 
1/n^ (1/2) 7 .07106781186548e-2 
difference = 7.06946483782373e-2 
n = 500 , left side = 2.55030753047421e-6 
i/n” (1/2) = 4.47213595499958e-2 
difference = 4.47188092424653e-2 


10 , left side = 3.15884348850566e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.84639331131781e-1 

20 , left side = 1.69988381319672e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 2.06607959618012e-1 

50 , left side = 7.10929624048973e-3 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.34312059996820e-1 

100 , left side = 3.60940309324842e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.63905969067516e-2 

200 , left side = 1.81874048780928e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.88919376308455e-2 

500 , left side = 7.30913664388266e-4 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.39904458856075e-2 


T 


10 , left side = 6.92279510900182e-2 
1/n^ (1/2) = 3.16227766016838e-1 
difference = 2.46999814926820e-1 

20 , left side = 3.46421335720477e-2 
1/n^ (1/2) = 2.23606797749979e-1 
difference = 1.88964664177931e-1 

50 , left side = 1.38568544082612e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.27564501829048e-1 

100 , left side = 6.92842720413067e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.30715727958693e-2 

200 , left side = 3.46421360206539e-3 
1/n° (1/2) = 7.07106781186548e-2 
difference = 6.72464645165894e-2 
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500 , left side 1.38568544082618e-3 
1/n^ (1/2) 4.47213595499958e-2 
difference = 4.33356741091696e-2 


x? 


10 , left side = 8.55451218222509e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.30682644194587e-1 

20 , left side = 3.87308178004870e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.84875979949492e-1 

50 , left side = 1.45110441151024e-2 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.26910312122207e-1 

100 , left side = 7.09197463084094e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.29080253691591e-2 

200 , left side = 3.50510045874292e-3 
1/n° (1/2) = 7.07106781186548e-2 
difference = 6.72055776599118e-2 

500 , left side = 1.39222733789462e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.33291322121012e-2 


r? 


10 , left side = 7.91097899306038e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.37117976086234e-1 

20 , left side = 3.24567771921774e-2 
1/n^ (1/2) = 2.23606797749979e-1 
difference = 1.91150020557802e-1 

50 , left side = 1.13958230614945e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.30025533175815e-1 
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100 , left side = 5.44437875504283e-3 
1/n^(1/2) = 1.00000000000000e-1 
difference = 9.45556212449572e-2 

200 , left side = 2.65983263805031e-3 
1/n° (1/2) = 7.07106781186548e-2 
difference = 6.80508454806044e-2 

500 , left side = 1.04909882391729e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.36722607260785e-2 


xt 


10 , left side = 6.53260321168637e-2 
1/n* (1/2) = 3.16227766016838e-1 
difference = 2.50901733899974e-1 

20 , left side = 2.41899798353885e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.99416817914590e-1 

50 , left side = 7.95482775153313e-3 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.33466528485776e-1 

100 , left side = 3.71509170320668e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.62849082967933e-2 

200 , left side 1.79412654760111e-3 
1/n^(1/2) = 7.07106781186548e-2 
difference = 6.89165515710536e-2 

500 , left side = 7.02699493465395e-4 
1/n° (1/2) = 4.47213595499958e-2 
difference = 4.40186600565304e-2 


PARU 


10 , left side = 1.23005431860469e-2 
1/n^(1/2) = 3.16227766016838e-1 
difference = 3.03927222830791e-1 
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n = 20 , left side = 1.95443229260425e-3 
1/n* (1/2) = 2.23606797749979e-1 
difference = 2.21652365457375e-1 

50 , left side = 4.11078488591595e-4 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.41010277748718e-1 

n = 100 , left side = 1.66923378278077e-4 

1/n* (1/2) = 1.00000000000000e-1 
difference = 9.98330766217219e-2 

n = 200 , left side = 7.51857729315232e-5 

1/n* (1/2) = 7.07106781186548e-2 
difference = 7.06354923457232e-2 

n = 500 , left side = 2.82350791906388e-5 

1/n* (1/2) = 4.47213595499958e-2 
difference = 4.46931244708052e-2 


B 
Il 


x0 = 1/2, Power = 1/2, lamda = 1, q= 1/2 


10 , left side = 1.40292664147630e-2 
1/n°(1/2) = 3.16227766016838e-1 
difference = 3.02198499602075e-1 

n = 20 , left side = 8.09536658966781e-3 

1/n°(1/2) = 2.23606797749979e-1 
difference = 2.15511431160311e-1 

n= 50 , left side = 3.49396872417307e-3 

1/n°(1/2) = 1.41421356237310e-1 
difference = 1.37927387513136e-1 

100 , left side = 1.79071372384143e-3 
1/n° (1/2) = 1.00000000000000e-1 
difference = 9.82092862761586e-2 

n = 200 , left side = 9.06435452010634e-4 


B 
Il 


B 
Il 


176 


1/n^(1/2) = 7.07106781186548e-2 
difference = 6.98042426666441e-2 
500 , left side = 3.65254093297129e-4 
1/n^ (1/2) 4 .47213595499958e-2 
difference = 4.43561054566987e-2 


T 


10 , left side = 3.46541098802871e-2 
1/n^ (1/2) = 3.16227766016838e-1 
difference = 2.81573656136551e-1 

20 , left side = 1.73420259977516e-2 
1/n^ (1/2) = 2.23606797749979e-1 
difference = 2.06264771752227e-1 

50 , left side = 6.93681090501508e-3 
1/n°(1/2) = 1.41421356237310e-1 
difference = 1.34484545332294e-1 

100 , left side = 3.46840545250782e-3 
1/n° (1/2) = 1.00000000000000e-1 
difference = 9.65315945474922e-2 

200 , left side = 1.73420272625380e-3 
1/n° (1/2) = 7.07106781186548e-2 
difference = 6.89764753924010e-2 

500 , left side = 6.93681090501386e-4 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.40276784594944e-2 


x? 


10 , left side = 4.73903023658121e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.68837463651026e-1 

20 , left side = 2.05308163937205e-2 
1/n°(1/2) = 2.23606797749979e-1 
difference = 2.03075981356259e-1 

50 , left side = 7.44701748385268e-3 


177 


1/n° (1/2) = 1.41421356237310e-1 
difference = 1.33974338753457e-1 
100 , left side = 3.59595709721700e-3 
1/n^ (1/2) 1.00000000000000e-1 
difference = 9.64040429027830e-2 
200 , left side = 1.76609063743116e-3 
1/n^ (1/2) = 7.07106781186548e-2 
difference = 6.89445874812236e-2 
500 , left side = 6.98783156289906e-4 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.40225763937059e-2 


x 


10 , left side = 4.63238425467439e-2 
1/n* (1/2) = 3.16227766016838e-1 
difference = 2.69903923470094e-1 

20 , left side = 1.79448446203553e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 2.05661953129624e-1 

50 , left side = 5.97784700290624e-3 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.35443509234403e-1 

100 , left side = 2.79387267593101e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.72061273240690e-2 

200 , left side = 1.34863905139215e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.93620390672626e-2 

500 , left side = 5.27923845514616e-4 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.41934357044812e-2 


xt 


10 , left side = 3.94349040023764e-2 


178 


1/n^(1/2) = 3.16227766016838e-1 
difference = 2.76792862014462e-1 
20 , left side = 1.37990548305422e-2 
1/n^(1/2) = 2.23606797749979e-1 
difference = 2.09807742919437e-1 
50 , left side = 4.25445841424152e-3 
1/n^(1/2) = 1.41421356237310e-1 
difference = 1.37166897823068e-1 
100 , left side = 1.92806775614625e-3 
1/n^(1/2) = 1.00000000000000e-1 
difference = 9.80719322438538e-2 
200 , left side = 9.15246967505515e-4 
1/n^(1/2) = 7.07106781186548e-2 
difference = 6.97954311511492e-2 
500 , left side = 3.54513590363287e-4 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.43668459596325e-2 


q 10 


10 , left side = 7.27638680160743e-3 
1/n° (1/2) = 3.16227766016838e-1 
difference = 3.08951379215231e-1 

20 , left side = 1.19062238971356e-3 
1/n^(1/2) = 2.23606797749979e-1 
difference = 2.22416175360265e-1 

50 , left side = 2.37641399649618e-4 
1/n^(1/2) = 1.41421356237310e-1 
difference = 1.41183714837660e-1 

100 , left side = 9.15159839724954e-5 
1/n^(1/2) = 1.00000000000000e-1 
difference - 9.99084840160275e-2 

200 , left side = 3.96334550487991e-5 
1/n^(1/2) = 7.07106781186548e-2 
difference = 7.06710446636060e-2 

500 , left side = 1.44549073568421e-5 


179 


1/n° (1/2) = 4.47213595499958e-2 
difference = 4.47069046426390e-2 


n= 10 , left side = 4.43886557706544e-3 
1/n^(1/2) = 3.16227766016838e-1 
difference = 3.11788900439773e-1 
n = 20, left side = 1.03630053646838e-3 
1/n^(1/2) = 2.23606797749979e-1 
difference = 2.22570497213511e-1 
n= 50 , left side = 1.63624778015015e-4 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.41257731459294e-1 
n = 100 , left side = 4.08320646757554e-5 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.99591679353243e-2 
n = 200 , left side 1.02034164284337e-5 
1/n^ (1/2) 7.07106781186548e-2 
difference = 7.07004747022263e-2 
n = 500 , left side = 1.63234093675246e-6 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.47197272090590e-2 


T 


n = 10 , left side = 1.58663982219309e-5 
1/n° (1/2) = 3.16227766016838e-1 
difference = 3.16211899618616e-1 

n = 20 , left side = 6.52684128965575e-10 
1/n° (1/2) = 2.23606797749979e-1 


180 


difference = 2.23606797097295e-1 
50 , left side = 0.000000000000000e0 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.41421356237310e-1 
100 , left side = 0.000000000000000e0 
1/n* (1/2) = 1.00000000000000e-1 
difference = 1.00000000000000e-1 
200 , left side = 0.000000000000000e0 
1/n° (1/2) = 7.07106781186548e-2 
difference = 7.07106781186548e-2 
500 , left side = 0.000000000000000e0 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.47213595499958e-2 


x? 


10 , left side = 1.15428308402608e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 3.04684935176577e-1 

20 , left side = 2.89205247195795e-3 
1/n°(1/2) = 2.23606797749979e-1 
difference = 2.20714745278021e-1 

50 , left side = 4.62728557739434e-4 
1/n°(1/2) = 1.41421356237310e-1 
difference = 1.40958627679570e-1 

100 , left side = 1.15682139434858e-4 
1/n° (1/2) = 1.00000000000000e-1 
difference = 9.98843178605651e-2 

200 , left side = 2.89205348588673e-5 
1/n°(1/2) = 7.07106781186548e-2 
difference = 7.06817575837959e-2 

500 , left side = 4.62728557748537e-6 
1/n°(1/2) = 4.47213595499958e-2 
difference = 4.47167322644183e-2 


181 


10 , left side = 1.73200399632407e-2 
1/n^(1/2) = 3.16227766016838e-1 
difference = 2.98907726053597e-1 

20 , left side = 4.33807899343377e-3 
1/n° (1/2) = 2.23606797749979e-1 
difference = 2.19268718756545e-1 

50 , left side = 6.94092836609345e-4 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.40727263400700e-1 

100 , left side = 1.73523209152371e-4 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.98264767908476e-2 

200 , left side = 4.33808022881066e-5 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.06672973163666e-2 

500 , left side = 6.94092836614479e-6 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.47144186216296e-2 


xt 


10 , left side = 1.77823913197880e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.98445374697050e-1 

20 , left side = 4.36734781351719e-3 
1/n* (1/2) = 2.23606797749979e-1 
difference = 2.19239449936462e-1 

50 , left side = 6.94842122375819e-4 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.40726514114934e-1 

100 , left side = 1.73570039512738e-4 
1/n^(1/2) = 1.00000000000000e-1 
difference = 9.98264299604873e-2 

200 , left side = 4.33837291856087e-5 
1/n^(1/2) = 7.07106781186548e-2 
difference = 7.06672943894691e-2 


182 


n = 500 , left side = 6.94100329461100e-6 
1/n^ (1/2) 4.47213595499958e-2 
difference = 4.47144185467012e-2 


q 10 


10 , left side = 4.06239089134456e-3 
1/n^(1/2) = 3.16227766016838e-1 
difference = 3.12165375125493e-1 

n = 20 , left side = 6.12650024829540e-4 

1/n° (1/2) = 2.23606797749979e-1 
difference = 2.22994147725149e-1 

n = 50 , left side = 8.38305099970637e-5 

1/n* (1/2) = 1.41421356237310e-1 
difference = 1.41337525727312e-1 
n= 100 , left side = 2.04889255338266e-5 
1/n^(1/2) = 1.00000000000000e-1 
difference = 9.99795110744662e-2 
n - 200 , left side = 5.09329964822080e-6 
1/n^(1/2) = 7.07106781186548e-2 
difference = 7.07055848190065e-2 

n = 500 , left side = 8.13635935028711e-7 

1/n* (1/2) = 4.47213595499958e-2 

difference = 4.47205459140608e-2 


B 
Il 


x0 = 1/2, Power = 7/10, lamda = 1/4, q = 1/4 


n= 10 , left side = 4.65939350634126e-2 
1/n°(7/10) = 1.99526231496888e-1 
difference = 1.52932296433475e-1 

n= 20 , left side = 5.39175273339064e-2 


183 


1/n* (7/10) = 1.22822802611579e-1 
difference = 6.89052752776726e-2 
50 , left side = 2.66706958509516e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 3. 80020048067841e-2 
100 , left side = 1.39692422376505e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 2.58414748176992e-2 
200 , left side = 7.15466879542836e-3 
1/n° (7/10) 2.45063709469745e-2 
difference = 1.73517021515461e-2 
500 , left side = 2.90466167844949e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 9.99923856451483e-3 


T 


10 , left side = 1.46960541508878e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 5.25656899880098e-2 

20 , left side = 1.28044818944893e-1 
1/n* (7/10) = 1.22822802611579e-1 
difference = -5.22201633331434e-3 

50 , left side = 5.54458428059442e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 9.22685785179153e-3 

100 , left side = 2.77258872001896e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 1.20848298551601e-2 

200 , left side = 1.38629436111991e-2 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.06434273357754e-2 

500 , left side = 5.54517744447935e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 7.35872279848497e-3 


184 


2 


£ 
10 , left side = 2.44068957215094e-1 
1/n°(7/10) = 1.99526231496888e-1 
difference = -4.45427257182058e-2 
20 , left side = 1.73393496362237e-1 
1/n°(7/10) = 1.22822802611579e-1 
difference = -5.05706937506581e-2 
50 , left side = 6.39143140576404e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 7.58386600095390e-4 
100 , left side = 2.98438925970291e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 9.96682445832066e-3 
200 , left side = 1.43924449634693e-2 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.01139259835052e-2 
500 , left side = 5.62989766084276e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 7.27400258212156e-3 


3 


x 
10 , left side = 2.70532081486956e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = -7.10058499900676e-2 
20 , left side = 1.75303858260733e-1 
1/n°(7/10) = 1.22822802611579e-1 
difference = -5.24810556491540e-2 
50 , left side = 5.53534166881951e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 9.31928396954068e-3 
100 , left side = 2.41049670707777e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 1.57057499845720e-2 
200 , left side = 1.12081526845386e-2 


185 


1/n° (7/10) = 2.45063709469745e-2 
difference = 1.32982182624359e-2 
500 , left side = 4.28703175655951e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 8.61686848640482e-3 


£ 
10 , left side = 2.71811655321145e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = -7.22854238242565e-2 
20 , left side = 1.59700780897926e-1 
1/n* (7/10) = 1.22822802611579e-1 
difference = -3.68779782863466e-2 
50 , left side = 4.27867893894554e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 2.18859112682804e-2 
100 , left side = 1.73213915349858e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 2.24893255203640e-2 
200 , left side = 7.76000677274204e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.67463641742325e-2 
500 , left side = 2.90182870840223e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.00020715345621e-2 


10 


10 , left side = 1.86850823331552e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.26754081653362e-2 

20 , left side = 6.58347789205075e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 5.69880236910715e-2 

50 , left side = 4.87085072187464e-3 


186 


1/n° (7/10) = 6.46727006577358e-2 
difference = 5.98018499358611e-2 
n = 100 , left side = 1.09970741430996e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.87110096410398e-2 
n = 200 , left side = 3.82804893814586e-4 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.41235660531599e-2 
n = 500 , left side = 1.24276968148264e-4 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.27796232748161e-2 


x0 = 1/2, Power = 7/10, lamda = 1/4, q= 1/2 


n= 10 , left side = 1.96080052578450e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.79918226239043e-1 
n = 20 , left side = 2.08299179386359e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.01992884672943e-1 
n = 50 , left side = 1.26071386109592e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 5.20655620467766e-2 
n = 100 , left side = 6.81015763376169e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.30005594215880e-2 
n = 200 , left side = 3.53432821873112e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.09720427282434e-2 
n = 500 , left side = 1.44549650366488e-3 
1/n° (7/10) = 1.29039002429643e-2 


187 


difference = 


1.14584037392994e-2 


£ 

10 , left side = 5.68097172543791e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.42716514242509e-1 

20 , left side = 6.32752819000137e-2 
1/n°(7/10) = 1.22822802611579e-1 
difference = 5.95475207115653e-2 

50 , left side = 2.77227554082915e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 3.69499452494443e-2 

100 , left side = 1.38629435997853e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 2.59477734555644e-2 

200 , left side = 6.93147180559972e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.75748991413748e-2 

500 , left side = 2.77258872223995e-3 
1/n°(7/10) = 1.29039002429643e-2 
difference = 1.01313115207244e-2 

m, 

10 , left side = 1.47872752410878e-1 
1/n°(7/10) = 1.99526231496888e-1 
difference = 5.16534790860099e-2 

20 , left side = 9.78605569036922e-2 
1/n^(7/10) = 1.22822802611579e-1 
difference = 2.49622457078869e-2 

50 , left side = 3.38868135786705e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 3.07858870790653e-2 

100 , left side = 1.54044053860309e-2 


1/n° (7/10) = 3.98107170553497e-2 


188 


10 , 


20 , 


50 , 


10 , 


BOU; 


difference = 2.44063116693188e-2 
left side = 7.31683725369431e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.71895336932802e-2 
left side = 2.83424719393494e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.00696530490294e-2 


23 
left side = 1.73192000431426e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 2.63342310654625e-2 
left side = 1.03864925521532e-1 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.89578770900470e-2 
left side = 3.05073733511566e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 3.41653273065792e-2 
left side = 1.27681795752464e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 2.70425374801034e-2 
left side = 5.78399942625288e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.87223715207216e-2 
left side = 2.17239948281706e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.07315007601473e-2 


x 


left side = 1.80257354696213e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.92688768006753e-2 

left side = 9.63498090064417e-2 
1/n* (7/10) = 1.22822802611579e-1 


189 


50 , 


10 , 


20 , 


50 , 


difference = 2.64729936051373e-2 


left side = 2.41914336230855e-2 


1/n° (7/10) = 6.46727006577358e-2 
difference = 4.04812670346503e-2 
left side = 9.37035404303910e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.04403630123106e-2 
left side = 4.05904957310241e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.04473213738721e-2 
left side = 1.47973714572865e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.14241630972357e-2 


q 10 


left side = 1.19260700953333e-1 


1/n* (7/10) = 1.99526231496888e-1 
difference = 8.02655305435547e-2 


left side = 3.73465208237525e-2 


1/n° (7/10) = 1.22822802611579e-1 
difference = 8.54762817878265e-2 


left side = 2.80162956157206e-3 


1/n° (7/10) = 6.46727006577358e-2 
difference = 6.18710710961637e-2 
left side = 6.32905221145845e-4 

1/n° (7/10) = 3.98107170553497e-2 
difference = 3.91778118342039e-2 
left side = 2.12043953336508e-4 

1/n° (7/10) = 2.45063709469745e-2 
difference = 2.42943269936380e-2 
left side = 6.54808182457762e-5 

1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28384194247185e-2 


190 


n= 10 , left side = 8.10134985303516e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.18512732966536e-1 
n = 20 , left side = 1.68560763315217e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.05966726280057e-1 
n= 50 , left side = 1.97802106438832e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.26946795933474e-2 
n = 100 , left side = 4.80026592954430e-4 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.93306904623953e-2 
n = 200 , left side = 1.19239646471425e-4 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.43871313005031e-2 
n = 500 , left side = 1.90449720897101e-5 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28848552708746e-2 


£ 

n = 10 , left side = 4.91637605442458e-2 
1/n°(7/10) = 1.99526231496888e-1 
difference = 1.50362470952642e-1 

n= 20 , left side = 3.39394250680042e-3 
1/n°(7/10) = 1.22822802611579e-1 
difference = 1.19428860104779e-1 

n= 50 , left side = 1.64890433890230e-6 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.46710517533969e-2 


191 


100 5 


10 , 


20 , 


50 , 


10 , 


left side = 5.86114490275236e-12 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.98107170494886e-2 
left side = 0.000000000000000e0 

1/n° (7/10) = 2.45063709469745e-2 
difference = 2.45063709469745e-2 
left side = 0.000000000000000e0 

1/n° (7/10) = 1.29039002429643e-2 
difference = 1.29039002429643e-2 


2 


£ 
left side = 5.25230782287648e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.47003153268123e-1 
left side = 2.83373415030339e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 9.44854611085451e-2 
left side = 5.39457664221732e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 5.92781240155184e-2 
left side = 1.34928057788158e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.84614364774681e-2 
left side = 3.37320146703013e-4 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.41690508002715e-2 
left side = 5.39712234724488e-5 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28499290194919e-2 


r3 


left side = 8.22234506283697e-2 
1/n°(7/10) = 1.99526231496888e-1 
difference = 1.17302780868518e-1 


192 


20 , 


50 , 


10 , 


20 , 


50 , 


left side 


left side = 4.36057626242193e-2 


1/n° (7/10) = 1.22822802611579e-1 
difference = 7.92170399873598e-2 


left side = 8.09259320656272e-3 


1/n° (7/10) = 6.46727006577358e-2 
difference = 5.65801074511730e-2 
left side = 2.02392086959333e-3 

1/n° (7/10) = 3.98107170553497e-2 
difference = 3.77867961857564e-2 
left side = 5.05980220054492e-4 

1/n° (7/10) = 2.45063709469745e-2 
difference = 2.40003907269200e-2 
left side = 8.09568352087009e-5 

1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28229434077556e-2 


xi 


left side = 1.01052973293562e-1 


1/n° (7/10) = 1.99526231496888e-1 
difference = 9.84732582033261e-2 


left side = 4.67481413489399e-2 


1/n°(7/10) = 1.22822802611579e-1 
difference = 7.60746612626391e-2 
= 8.21282675171919e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 5.64598739060166e-2 
left side = 2.03145927015694e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.77792577851928e-2 
left side = 5.06451370153385e-4 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.39999195768211e-2 
left side = 8.09688966512678e-5 
1/n°(7/10) = 1.29039002429643e-2 
difference = 1.28229313463131e-2 


193 


10 


o 
[o 


n= 10 , left side = 7.01207124827065e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.29405519014181e-1 
n = 20 , left side = 2.01574704246336e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.02665332186945e-1 
n= 50 , left side = 1.42480124701184e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.32478994107239e-2 
n = 100 , left side = 2.63178146244861e-4 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.95475389091049e-2 
n = 200 , left side = 6.08599933529959e-5 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.44455109536215e-2 
n = 500 , left side = 9.52678518000342e-6 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28943734577843e-2 
x0 = 1/2, Power = 7/10, lamda = 1/2, q= 1/4 
E 
n = 10 , left side = 5.33369660315088e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.46189265465379e-1 
n = 20 , left side = 3.23728371506258e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 9.04499654609532e-2 
n = 50 , left side = 1.39366391997124e-2 
1/n° (7/10) = 6.46727006577358e-2 


194 


10 , 


20 , 


50 , 


10 , 


difference = 5.07360614580233e-2 
left side = 7.14621856758857e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.26644984877612e-2 
left side = 3.61961230894126e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.08867586380332e-2 
left side = 1.45930076253686e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.14445994804275e-2 


T 


left side = 1.29071817455777e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 7.04544140411110e-2 
left side = 6.92514035886481e-2 
1/n°(7/10) = 1.22822802611579e-1 
difference = 5.35713990229309e-2 
left side = 2.77258876437841e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 3.69468130139516e-2 
left side = 1.38629438314646e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 2.59477732238852e-2 
left side = 6.93147191573251e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.75748990312420e-2 
left side = 2.77258876629327e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.01313114766711e-2 


x? 


left side = 1.77390913518807e-1 
1/n° (7/10) = 1.99526231496888e-1 


195 


difference = 2.21353179780806e-2 
20 , left side = 8.30737213816240e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 3.97490812299550e-2 
50 , left side = 2.99438930027937e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 3.47288076549421e-2 
100 , left side = 1.44174451738843e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 2.53932718814654e-2 
200 left side = 7.07009725133750e-3 


1/n° (7/10) = 2.45063709469745e-2 


difference = 1.74362736956370e-2 
500 , left side = 2.79476881998975e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.01091314229746e-2 
23 
10 , left side = 1.81706840017598e-1 
1/n°(7/10) = 1.99526231496888e-1 
difference = 1.78193914792899e-2 
20 , left side = 7.48642399521749e-2 
1/n°(7/10) = 1.22822802611579e-1 
difference = 4.79585626594041e-2 
50 , left side = 2.42632851043290e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 4.04094155534067e-2 
100 , left side = 1.12466925545658e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 2.85640245007839e-2 
200 , left side = 5.40875852362388e-3 


1/n° (7/10) = 2.45063709469745e-2 
1.90976124233506e-2 
2.11285351660367e-3 
1.29039002429643e-2 


difference = 
left side = 
1/n° (7/10) = 


196 


difference = 1.07910467263606e-2 


x 


10 , left side = 1.67787178069694e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 3.17390534271940e-2 

20 , left side = 6.03397370785075e-2 
1/n° (7/10) = 1.22822802611579e-1 
difference = 6.24830655330716e-2 

50 , left side = 1.74893080184918e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 4.71833926392440e-2 

100 , left side = 7.79966635748697e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.20110506978628e-2 

200 , left side = 3.67816819644864e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.08282027505259e-2 

500 , left side = 1.41984974971847e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.14840504932459e-2 


10 


t 
10 , left side = 7.68027797084298e-2 
1/n°(7/10) = 1.99526231496888e-1 
difference = 1.22723451788458e-1 
20 , left side = 9.76146773173466e-3 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.13061334879844e-1 
50 , left side = 1.13068528957820e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.35420153681576e-2 
100 , left side = 3.88474877995726e-4 
1/n° (7/10) = 3.98107170553497e-2 


197 


difference = 3.94222421773540e-2 
n = 200 , left side = 1.62038602246220e-4 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.43443323447283e-2 
n = 500 , left side = 5.81892063837631e-5 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28457110365806e-2 


x0 = 1/2, Power = 7/10, lamda = 1/2, q= 1/2 


n= 10 , left side = 1.96445247579275e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.79881706738961e-1 

n = 20 , left side = 1.48888789279412e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.07933923683638e-1 

50 , left side = 6.77605354912070e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 5.78966471086151e-2 

n = 100 , left side = 3.52568356510685e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.62850334902429e-2 

n = 200 , left side = 1.79801315131500e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.27083577956595e-2 
n = 500 , left side = 7.27768804897111e-4 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.21761314380672e-2 


B 
Il 


198 


left side 6. 
1/n° (7/10) = 
difference = 

left side 3. 
1/n° (7/10) = 
difference = 

left side 1 
1/n° (7/10) = 
difference 


10 , 


20 , 


50 , 


1/n° (7/10) = 
difference = 
left side 
1/n° (7/10) = 
difference 
left side 
1/n^ (7/10) 
difference 


2 


x 
alts 


left side 
1/n° (7/10) = 
difference = 
left side 4. 
1/n* (7/10) = 
difference = 
left side 1 
1/n° (7/10) = 
difference 
left side 
1/n° (7/10) = 
difference 


10 , 


20 , 


50 , 


1/n^ (7/10) = 
difference = 


38935662496244e-2 
1.99526231496888e-1 
1.35632665247264e-1 
46235470985199e-2 
1.22822802611579e-1 
8.81992555130592e-2 


. 386294297 14340e-2 


6.46727006577358e-2 
5.08097576863018e-2 


left side = 6.93147149063511e-3 


3.98107170553497e-2 
3.28792455647146e-2 


3.46573574531772e-3 


2.45063709469745e-2 
2.10406352016568e-2 


1.38629429812720e-3 


1.29039002429643e-2 
1.15176059448371e-2 


01231195168683e-1 
1.99526231496888e- 1 
9.82950363282052e-2 
48623512045705e-2 
1.22822802611579e-1 
7.79604514070085e-2 


.55044047114581e-2 


6.46727006577358e-2 
4.91682959462776e-2 


7.34183692697737e-3 


3.98107170553497e-2 
3.24688801283724e-2 


left side = 3.56832710440319e-3 


2.45063709469745e-2 
2.09380438425713e-2 


199 


500 , left side = 1.40270891558075e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.15011913273836e-2 

23 

10 , left side = 1.09051180141690e-1 
1/n°(7/10) = 1.99526231496888e-1 
difference = 9.04750513551982e-2 

20 , left side = 4.22970110547811e-2 
1/n°(7/10) = 1.22822802611579e-1 
difference = 8.05257915567980e-2 

50 , left side = 1.29223379237350e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 5.17503627340007e-2 

100 , left side = 5.82201903348833e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.39886980218614e-2 

200 , left side = 2.75417225524147e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.17521986917330e-2 

500 , left side = 1.06440558786389e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.18394946551004e-2 

gi 

10 , left side = 1.02540884681400e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 9.69853468154883e-2 

20 , left side = 3.49981874860216e-2 
1/n°(7/10) = 1.22822802611579e-1 
difference = 8.78246151255575e-2 

50 , left side = 9.52960631552958e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 5.51430943422062e-2 


200 


n - 100 , left side = 4.09764755001929e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.57130695053304e-2 

n = 200 , left side = 1.88876104704880e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.2617609899925T7e-2 

n = 500 , left side = 7.17895958025183e-4 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.21860042849391e-2 


10 


£ 
n = 10 , left side = 4.39432749437958e-2 
1/n°(7/10) = 1.99526231496888e-1 
difference = 1.55582956553092e-1 
n= 20 , left side = 5.59881198565948e-3 
1/n°(7/10) = 1.22822802611579e-1 
difference = 1.17223990625920e-1 
n= 50 , left side = 6.58122885628435e-4 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.40145777721073e-2 
n = 100 , left side = 2.17135216419696e-4 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.95935818389300e-2 
n= 200 , left side = 3.67799400496487e-5 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.44195910069249e-2 
n = 500 , left side = 3.00238003038830e-5 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.2873876442660Le-2 


201 


T 


10 left side 1. 
1/n° (7/10) = 
difference = 

left side Ou 
1/n° (7/10) = 
difference = 

left side 5a 
1/n° (7/10) = 
difference 
left side 
1/n° (7/10) = 
difference 
left side 
1/n° (7/10) = 
difference 
left side = 5 
1/n (7710) 
difference 


b 


20 B 


2 


50 = 


b 


T 


3 


8 


10 left side = 
1/n* (7/10) 
difference 

left side = 1. 
1/n* (7/10) = 
difference = 

left side 5. 
1/n° (7/10) = 
difference 
left side 
1/n° (7/10) = 
difference = 
left side 


2 


3. 


20 


b 


50 - 


2 


1 


100 = 


b 


200 0 


b 


88583358245119e-2 
1.99526231496888e-1 
1.80667895672376e-1 
43036193768762e-3 
1.22822802611579e-1 
1.19392440673891e-1 
15745217625541e-4 
6.46727006577358e-2 
6.41569554401102e-2 
.28085535782807e-4 
3.98107170553497e-2 
3.96826315195669e-2 
.19697272262998e-5 
2.45063709469745e-2 
2.44744012197482e-2 
.11285838666886e-6 
1.29039002429643e-2 
1.28987873845777e-2 


03097878388953e-3 
1.99526231496888e-1 
1.96495252712998e-1 
79813965206499e-5 
1.22822802611579e-1 
1.22804821215058e-1 
04973840520506e-12 
6.46727006577358e-2 
6.46727006526860e-2 
.11022302462516e-16 
3.98107170553497e-2 
3.98107170553496e-2 
.000000000000000e0 


202 


1/n° (7/10) = 2.45063709469745e-2 
difference = 2.45063709469745e-2 
500 , left side = 5.55111512312578e-17 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.29039002429643e-2 


2 


£ 
10 , left side = 3.13288100022530e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.68197421494635e-1 
20 , left side = 9.02981956494553e-3 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.13792983046634e-1 
50 , left side = 1.44928066358080e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.32234199941550e-2 
100 , left side = 3.62320167826280e-4 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.94483968875235e-2 
200 , left side = 9.05800419565561e-5 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.44157909050179e-2 
500 , left side = 1.44928067130623e-5 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28894074362513e-2 


3 


£ 
10 , left side = 4.78600213916086e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.51666210105279e-1 
20 , left side = 1.35520533206201e-2 
1/n°(7/10) = 1.22822802611579e-1 
difference = 1.09270749290959e-1 
50 , left side = 2.17392099772531e-3 


203 


1/n^ (7/10) 
difference 
left side 
1/n (7/10) 
difference 
left side 
1/n^ (7/10) 
difference 
, left side 
1/n* (7/10) 
difference 


10 , left side 
1/n* (7/10) 
difference 

left side 
1/n* (7/10) 
difference 

left side 
1/n* (7/10) 
difference 
left side 
1/n* (7/10) 
difference 
left side 
1/n* (7/10) 
difference 
left side 
1/n* (7/10) 
difference 


20 , 


50 , 


10 , left side 


6.46727006577358e-2 
6.24987796600104e-2 
5.43480251739309e-4 
= 3.98107170553497e-2 
= 3.92672368036104e-2 
1.35870062934806e-4 
= 2.45063709469745e-2 
= 2.43705008840397e-2 
2.17392100695102e-5 

1.29039002429643e-2 
1.28821610328948e-2 


4 


£ 
5.14533906505907e-2 
1.99526231496888e-1 
1.48072840846297e-1 
. 38732244570932e-2 
1.22822802611579e-1 
1.08949578154486e-1 
. 18227896612364e-3 
6.46727006577358e-2 
6.24904216916121e-2 
5.44002624822695e-4 
= 3.98107170553497e-2 
= 3.92667144305270e-2 
1.35902711252578e-4 
= 2.45063709469745e-2 
= 2.43704682357219e-2 
2.17400458664835e-5 
1.29039002429643e-2 
1.28821601970978e-2 


2.39574413183785e-2 
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1/n° (7/10) = 1.99526231496888e-1 
difference = 1.75568790178510e-1 

20 , left side = 2.97086004062642e-3 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.19851942570953e-1 

n = 50 , left side = 2.83599622557975e-4 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.43891010351778e-2 

n = 100 , left side = 6.54249762594573e-5 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.97452920790903e-2 

n = 200 , left side = 1.60297404174447e-5 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.44903412065571e-2 

n = 500 , left side = 2.55030753047421e-6 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.29013499354338e-2 


D 
Il 


n= 10 , left side = 3. 15884348850566e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.67937796611831e-1 

n= 20 , left side = 1.69988381319672e-2 
1/n°(7/10) = 1.22822802611579e-1 
difference = 1.05823964479612e-1 

n= 50 , left side = 7.10929624048973e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 5.75634044172460e-2 

100 , left side = 3.60940309324842e-3 
1/n° (7/10) = 3.98107170553497e-2 


B 
Il 


205 


10 , 


20 , 


50 , 


10 , 


BOU; 


difference = 3.62013139621013e-2 
left side = 1.81874048780928e-3 

1/n° (7/10) = 2.45063709469745e-2 
difference = 2.26876304591652e-2 
left side = 7.30913664388266e-4 

1/n° (7/10) = 1.29039002429643e-2 
difference = 1.21729865785761e-2 


T 


left side = 6.92279510900182e-2 
1/n°(7/10) = 1.99526231496888e-1 
difference = 1.30298280406870e-1 
left side = 3.46421335720477e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 8.81806690395313e-2 
left side = 1.38568544082612e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 5.08158462494745e-2 
left side = 6.92842720413067e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.28822898512191e-2 
left side = 3.46421360206539e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.10421573449091e-2 
left side = 1.38568544082618e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.15182148021381e-2 


x? 


left side = 8.55451218222509e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.13981109674637e-1 

left side = 3.87308178004870e-2 
1/n* (7/10) = 1.22822802611579e-1 
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50 , 


10 , 


20 , 


50 , 


difference = 8.40919848110921e-2 


left side = 1.45110441151024e-2 


1/n° (7/10) = 6.46727006577358e-2 
difference = 5.01616565426334e-2 
left side = 7.09197463084094e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.27187424245088e-2 
left side = 3.50510045874292e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.10012704882316e-2 
left side = 1.39222733789462e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.15116729050697e-2 


3 


a 
left side = 7.91097899306038e-2 


1/n* (7/10) = 1.99526231496888e-1 
difference = 1.20416441566284e-1 


left side = 3.24567771921774e-2 


1/n° (7/10) = 1.22822802611579e-1 
difference = 9.03660254194017e-2 


left side = 1.13958230614945e-2 


1/n° (7/10) = 6.46727006577358e-2 
difference = 5.32768775962413e-2 
left side = 5.44437875504283e-3 

1/n° (7/10) = 3.98107170553497e-2 
difference = 3.43663383003069e-2 
left side = 2.65983263805031e-3 

1/n° (7/10) = 2.45063709469745e-2 
difference = 2.18465383089242e-2 
left side = 1.04909882391729e-3 

1/n° (7/10) = 1.29039002429643e-2 
difference = 1.18548014190470e-2 
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10 


20 


50 


10 


20 


50 


2 


2 


b 


2 


b 


2 


left side = 6.53260321168637e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.34200199380024e-1 
left side = 2.41899798353885e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 9.86328227761906e-2 
left side = 7.95482775153313e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 5.67178729062026e-2 
left side = 3.71509170320668e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.60956253521431e-2 
left side = 1.79412654760111e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.27122443993734e-2 
left side = 7.02699493465395e-4 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.22012007494989e-2 


PRU 


left side = 1.23005431860469e-2 
1/n°(7/10) = 1.99526231496888e-1 
difference = 1.87225688310841e-1 
left side = 1.95443229260425e-3 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.20868370318975e-1 
left side = 4.11078488591595e-4 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.42616221691442e-2 
left side 1 .66923378278077e-4 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.96437936770717e-2 
left side = 7.51857 729315232e-5 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.44311851740430e-2 
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n = 500 , left side = 2.82350791906388e-5 
1/n* (7/10) = 1.29039002429643e-2 
difference = 1.28756651637737e-2 


n= 10 , left side = 1.40292664147630e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.85496965082125e-1 
n = 20 , left side = 8.09536658966781e-3 
1/n° (7/10) = 1.22822802611579e-1 
difference = 1.14727436021911e-1 
n= 50 , left side = 3.49396872417307e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.11787319335627e-2 
n = 100 , left side = 1.79071372384143e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.80200033315083e-2 
n = 200 , left side = 9.06435452010634e-4 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.35999354949639e-2 
n = 500 , left side = 3.65254093297129e-4 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.25386461496672e-2 


T 


n = 10 , left side = 3.46541098802871e-2 
1/n°(7/10) = 1.99526231496888e-1 
difference = 1.64872121616601e-1 

n= 20 , left side = 1.73420259977516e-2 
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50 , 


1/n°(7/10) = 1.22822802611579e-1 
difference = 1.05480776613827e-1 


left side = 6.93681090501508e-3 


1/n° (7/10) = 6.46727006577358e-2 
difference = 5.77358897527207e-2 
left side = 3.46840545250782e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.63423116028419e-2 
left side = 1.73420272625380e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.27721682207207e-2 
left side = 6.93681090501386e-4 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.22102191524629e-2 


2 


£ 
10 , left side = 4.73903023658121e-2 


20 , 


50 , 


1/n* (7/10) = 1.99526231496888e-1 
difference = 1.52135929131076e-1 


left side = 2.05308163937205e-2 


1/n°(7/10) = 1.22822802611579e-1 
difference = 1.02291986217859e-1 


left side = 7.44701748385268e-3 


1/n° (7/10) = 6.46727006577358e-2 
difference = 5.72256831738831e-2 
left side = 3.59595709721700e-3 

1/n° (7/10) = 3.98107170553497e-2 
difference = 3.62147599581327e-2 
left side = 1.76609063743116e-3 

1/n° (7/10) = 2.45063709469745e-2 
difference = 2.27402803095433e-2 
left side = 6.98783156289906e-4 

1/n° (7/10) = 1.29039002429643e-2 
difference = 1.22051170866744e-2 
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3 


£ 

left side 4. 
1/n^ (7/10) = 

difference = 

left side 1. 
1/n° (7/10) = 

difference = 

left side 5; 
1/n° (7/10) = 

difference 

left side 

1/n° (7/10) = 

difference 

left side 

1/n° (7/10) = 

difference 

left side = 5 

1/n° (7/10) = 

difference 


10 


b 


20 


2 


50 


b 


2 


1 


10 left side = 
1/n* (7/10) 
difference 

left side = 1. 
1/n° (7/10) = 
difference = 

left side 4. 
1/n° (7/10) = 
difference 
left side 
1/n° (7/10) = 
difference = 
left side 


2 


20 


b 


50 - 


2 


1 


100 = 


2 


200 9 


b 


63238425467439e-2 
1.99526231496888e-1 
1.53202388950144e-1 
79448446203553e-2 
1.22822802611579e-1 
1.04877957991224e-1 
97784700290624e-3 
6.46727006577358e-2 
5.86948536548295e-2 
./9387267593101e-3 
3.98107170553497e-2 
3.70168443794187e-2 
.34863905139215e-3 
2.45063709469745e-2 
2.31577318955823e-2 
.27923845514616e-4 
1.29039002429643e-2 
1.23759763974497e-2 


. 943490400237 64e-2 


1.99526231496888e-1 
1.60091327494512e-1 
37990548305422e-2 
1.22822802611579e-1 
1.09023747781037e-1 
25445841424152e-3 
6.46727006577358e-2 
6.04182422434942e-2 
.92806775614625e-3 
3.98107170553497e-2 
3.78826492992035e-2 
.15246967505515e-4 
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1/n° (7/10) = 2.45063709469745e-2 
difference = 2.35911239794690e-2 
500 , left side = 3.54513590363287e-4 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.25493866526010e-2 


B 
Il 


10 


£ 
n = 10 , left side = 7.27638680160743e-3 
1/n°(7/10) = 1.99526231496888e-1 
difference = 1.92249844695281e-1 
n = 20 , left side = 1.19062238971356e-3 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.21632180221865e-1 
50 , left side = 2.37641399649618e-4 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.44350592580861e-2 
n = 100 , left side = 9.15159839724954e-5 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.97192010713772e-2 
n = 200 , left side = 3.96334550487991e-5 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.44667374919257e-2 
n = 500 , left side = 1.44549073568421e-5 
1/n* (7/10) 1.29039002429643e-2 
difference = 1.28894453356075e-2 


B 
Il 


x0 = 1/2, Power = 7/10, lamda = 1, q=1 


n = 10 , left side = 4.43886557706544e-3 
1/n° (7/10) = 1.99526231496888e-1 
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difference = 1.95087365919823e-1 
20 , left side = 1.03630053646838e-3 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.21786502075111e-1 
50 , left side = 1.63624778015015e-4 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.45090758797207e-2 
100 , left side = 4.08320646757554e-5 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.97698849906740e-2 
200 , left side = 1.02034164284337e-5 


1/n° (7/10) = 2.45063709469745e-2 


difference = 2.44961675305461e-2 
500 , left side = 1.63234093675246e-6 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.29022679020276e-2 
£ 
10 , left side = 1.58663982219309e-5 
1/n°(7/10) = 1.99526231496888e-1 
difference = 1.99510365098666e-1 
20 , left side = 6.52684128965575e-10 
1/n°(7/10) = 1.22822802611579e-1 
difference = 1.22822801958895e-1 
50 , left side = 0.000000000000000e0 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.46727006577358e-2 
100 , left side = 0.000000000000000e0 


1/n° (7/10) = 3.98107170553497e-2 
difference = 3.98107170553497e-2 
left side = 0.000000000000000e0 

1/n° (7/10) = 2.45063709469745e-2 
difference = 2.45063709469745e-2 
left side = 0.000000000000000e0 

1/n° (7/10) = 1.29039002429643e-2 
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difference = 1.29039002429643e-2 
" 

10 , left side = 1.15428308402608e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.87983400656627e-1 

20 , left side = 2.89205247195795e-3 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.19930750139621e-1 

50 , left side = 4.62728557739434e-4 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.42099720999963e-2 

100 , left side = 1.15682139434858e-4 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.96950349159149e-2 

200 , left side = 2.89205348588673e-5 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.44774504121156e-2 

500 , left side = 4.62728557748537e-6 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28992729573868e-2 

23 

10 , left side = 1.73200399632407e-2 
1/n°(7/10) = 1.99526231496888e-1 
difference = 1.82206191533647e-1 

20 , left side = 4.33807399343377e-3 
1/n°(7/10) = 1.22822802611579e-1 
difference = 1.18484723618145e-1 

50 , left side = 6.94092836609345e-4 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.39786078211264e-2 

100 , left side = 1.73523209152371e-4 


1/n° (7/10) = 3.98107170553497e-2 
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10 


20 


50 


10 


20 


2 


b 


2 


b 


2 


difference 
left side = 
1/n^ (7/10) 
difference 
left side = 
1/n^ (7/10) 
difference 


left side = 
1/n* (7/10) 
difference 
left side = 
1/n* (7/10) 
difference 
left side = 
1/n* (7/10) 
difference 


= 3.96371938461974e-2 
4 .33808022881066e-5 
= 2.45063709469745e-2 
= 2.44629901446864e-2 
6 .94092836614479e-6 
= 1.29039002429643e-2 
= 1.28969593145982e-2 


m 
1.77823913197880e-2 

= 1.99526231496888e-1 
- 1.81743840177100e-1 
4.36734781351719e-3 

= 1.22822802611579e-1 
= 1.18455454798062e-1 
6.94842122375819e-4 

= 6.46727006577358e-2 
= 6.39778585353599e-2 


left side = 1.73570039512738e-4 


1/n^ (7/10) 
difference 


= 3.98107170553497e-2 
= 3.96371470158370e-2 


left side = 4.33837291856087e-5 


1/n^ (7/10) 
difference 


= 2.45063709469745e-2 
= 2.44629872177889e-2 


left side = 6.94100329461100e-6 


1/n^ (7/10) 
difference 


left side = 
1/n* (7/10) 
difference 
left side = 
1/n* (7/10) 


= 1.29039002429643e-2 
= 1.28969592396697e-2 


gt? 


4.06239089134456e-3 
= 1.99526231496888e-1 
= 1.95463840605543e-1 
6.12650024829540e-4 
= 1.22822802611579e-1 
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50 


b 


difference = 1.22210152586750e-1 
left side = 8.38305099970637e-5 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.45888701477387e-2 
left side = 2.04889255338266e-5 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.97902281298159e-2 
left side = 5.09329964822080e-6 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.45012776473263e-2 
left side = 8.13635935028711e-7 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.29030866070293e-2 
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4 Real-valued neural network approximation based on 
the q-deformed and A-parametrized Hyperbolic Tan- 
gent - part 2 


[ ]: RR.scientific notation(True) 
powers - [3/10, 1/2, 7/10] 
lamdas = [1/4, 1/2, 1] #deformation parameter lamda over (0,|, 
o1] - these are the beta values in the formula 
qs = [1/4, 1/2, 1] #deformation coefficient 


funcs = [sin(x), cos(x)] #choice of functions 
a = -pi #the interval 

b = pi #the interval 

x0s= [pi/4, pi/2, 3*pi/4] 


WEBBIIITIEWIHHHHHHHHHTIWIIHHHHHHSHSTERIIIHHBSAHHSHSTIRITRAHES 
for x0 in x0s: 
WEBHITITEIIHHHHHHBUSTIWIWUHHHHHHSHSTIRIIIHASUVHHHHSHSTHRTTAASAS 
for power in powers: #going over various powers for 1/ 
on “power 
|] 
ARRARRARARARAAAAAA RAK AKA AAAAAA AAA ARAB AKA AAA AAA RARA AAAKAKAK 
for lamda in lamdas:  ZgoZng over each lamda value 
LI 
ARRARRARARAAAAAAAAAARARAAAAAAAAAA RAK AKA AAA RAK ARAAAKAKAK 
for oin CS: #going over each q value 
LI 
HARRARRARARARAAAAAA RAK AKA RARA AAA AKA AAA AAARARARAAAKAKAK 


print) 
print) 
La 
sprint ("---------------------------------------------------------------- 
print ("x0 =" + str(x0)+", Power 5 "+, 
=str(power)+ ", lamda = "+ str(lamda) +", q =" + str(q)) 
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Sprint ("---------------------------------------------------------------- 


#the activation function 
phi(x) = (e^(1lamda*x)-q*e^(-lamda*x))/ 
5Ce^(lamda*x)*q*e^(-lamda*x))  #formula 18.1 


# 
G(x) = 1/4*(phi(x*1) - phi(x-1)) f formula, 
SUI) 


LI 


oRARRAAAAAAARARARARAAARAKAAAAARARARAARAKAAAAAANARAAAKAARAKAAAA 
for i in range(len(funcs)): 


LI 


HRAKKAAKAAAKARAKRANKKAAKKANAKAAARAKAKAAKKAAKKAKKAAKRANAKAAKRAKKAA 
f(x)=funcs [i] 


show(f (x)) 
tor n an [2000 5000]: 
pdef Lin, pug: #real-valued, 


«linear neural network operators 

a return sum(f(k/n)*G(n*x-k) for ky 
sin [ceil(n*a),..,floor(n*b) ]) /sum(G(n*z-k) for k im, 
s[ceil(nka),..,floor(n+b)]) 

#leftSide = abs(L(n,f,x0)-f(x0)) 

leftSide = abs(sum(f (k/n) *G(n*x0-k),, 
for k in [ceil(n*a),...floor(n*b)])/sum(G(n*xO-k) for k in, 
e[ceii(nsa),.., floor (nb)] )-fF(xo)) 

vali = n 

val2 = leftSide.n() 

val3 = 1/(n^power).n() 

print n = "«str(vali), "n 
“left side = "+str(val2), “An 1 
ca (Estr (power) +") = "+str(val3), An Li 
difference = "+str(val3-val2)) 
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x0 = 1/4*pi, Power = 3/10, lamda = 1/4, q = 1/4 


sin (x) 


n = 2000 , left side = 9.78384108846653e-4 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.01278134147511e-1 

5000 , left side = 3.91803600351293e-4 
1/n* (3/10) = 7.76799609715734e-2 
difference = 7.72881573712221e-2 


B 
Il 


cos (x) 


n = 2000 , left side = 9.82128243529390e-4 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.01274390012828e-1 

5000 , left side = 3.92402662610758e-4 
1/n* (3/10) = 7.76799609715734e-2 

7 .72875583089626e-2 


5 
Il 


difference = 


x0 = 1/4*pi, Power = 3/10, lamda = 1/4, q = 1/2 


sin (x) 


n = 2000 , left side = 4.88765734909080e-4 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.01767752521448e-1 

5000 , left side = 1.95833577701698e-4 
1/n* (3/10) = 7.76799609715734e-2 
difference = 7.74841273938717e-2 


5 
Il 
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cos (x) 


2000 , left side = 4.91490676762352e-4 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.01765027579595e-1 

n = 5000 , left side = 1.96269568849661e-4 

1/n* (3/10) = 7.76799609715734e-2 
7.74836914027237e-2 


5 
Il 


difference = 


x0 = 1/4*pi, Power = 3/10, lamda = 1/4, q= 1 


sin (x) 


.19260542763566e-6 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.02255325650930e-1 


2000 , left side = 1 
1 
1 
n = 5000 , left side = 1.90817055045756e-7 
7 
7 


B 
Il 


1/n° (3/10) = 7.76799609715734e-2 
difference = 7.76797701545183e-2 


cos (x) 

n = 2000 , left side = 1.19260542796873e-6 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.02255325650929e-1 

n = 5000 , left side = 1.90817054490644e-7 
1/n* (3/10) = 7.76799609715734e-2 
difference = 7.76797701545189e-2 


x0 = 1/4*pi, Power = 3/10, lamda = 1/2, q = 1/4 
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sin (x) 


2000 , left side = 4.89638706925866e-4 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.01766879549431e-1 

n = 5000 , left side = 1.95973196964960e-4 

1/n* (3/10) = 7.76799609715734e-2 

difference = 7.74839877746084e-2 


5 
Il 


cos (x) 


n = 2000 , left side = 4.90618935763076e-4 
1/n* (3/10) = 1.02256518256357e-1 


difference = 1.01765899320594e-1 
n = 5000 , left side = 1.96130033619624e-4 
1/n* (3/10) = 7.76799609715734e-2 
difference = 7.74838309379538e-2 


x0 = 1/4*pi, Power = 3/10, lamda = 1/2, q = 1/2 


sin (x) 

n = 2000 , left side = 2.44701705652384e-4 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.02011816550705e-1 

n = 5000 , left side = 9.79677681450797e-5 
1/n* (3/10) = 7.76799609715734e-2 
difference = 7.75819932034283e-2 

cos (x) 
n = 2000 , left side = 2.45427135862286e-4 


1/n° (3/10) 1.02256518256357e-1 
difference - 1.02011091120495e-1 
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n = 5000 , left side = 9.80838370118198e-5 
1/n* (3/10) = 7.76799609715734e-2 
difference = 7.75818771345616e-2 


| dg 
N © 


sin (x) 


n = 2000 , left side = 3.20260086117408e-7 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.02256197996271e-1 

n = 5000 , left side = 5.12400810670499e-8 
1/n* (3/10) = 7.76799609715734e-2 
difference = 7.76799097314923e-2 


cos (x) 


n = 2000 , left side = 3.20237314221927e-7 
1/n* (3/10) = 1.02256518256357e-1 


difference = 1.02256198019043e-1 
n = 5000 , left side = 5.12395328389204e-8 
1/n* (3/10) = 7.76799609715734e-2 
difference = 7.76799097320405e-2 


sin (x) 


n = 2000 , left side = 2.44927550096308e-4 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.02011590706261e-1 
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n = 5000 , left side 9.79606247285547e-5 
1/n (3/10) 7.76799609715734e-2 
difference = 7.75820003468448e-2 


cos (x) 

n = 2000 , left side = 2.45216626713507e-4 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.02011301629644e-1 

n = 5000 , left side = 9.80068816603952e-5 
1/n* (3/10) = 7.76799609715734e-2 
difference = 7.75819540899130e-2 


sin (x) 

n = 2000 , left side = 1.22509259644299e-4 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.02134008996713e-1 

n = 5000 , left side = 4.90340684149437e-5 


1/n* (3/10) = 7.76799609715734e-2 
difference = 7.76309269031584e-2 


cos (x) 


n = 2000 , left side = 1.22734955049442e-4 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.02133783301308e-1 

5000 , left side = 4.90701470647892e-5 
1/n* (3/10) = 7.76799609715734e-2 
difference = 7.76308908245086e-2 


B 
Il 
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sin (x) 


.12255174658615e-7 
.02256518256357e-1 
difference = 1.02256306001183e-1 


2000 , left side = 2 
1 
1 
n = 5000 , left side = 1.90105314823441e-8 
7 
7 


1/n^(3/10) = 


B 
Il 


1/n° (3/10) = 7.76799609715734e-2 
difference = 7.76799419610419e-2 


cos (x) 


2000 , left side = 7.88483400793183e-9 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.02256510371523e-1 

n = 5000 , left side = 1.37092714957987e-8 

1/n* (3/10) = 7.76799609715734e-2 

difference = 7.76799472623019e-2 


B 
Il 


x0 = 1/4*pi, Power = 1/2, lamda = 1/4, q = 1/4 


sin (x) 


n = 2000 , left side = 9.78384108846653e-4 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.13822956661512e-2 

5000 , left side = 3.91803600351293e-4 
1/n* (1/2) = 1.41421356237310e-2 
difference = 1.37503320233797e-2 


B 
Il 
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cos (x) 


2000 , left side = 9.82128243529390e-4 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.13785515314685e-2 

n = 5000 , left side = 3.92402662610758e-4 

1/n* (1/2) = 1.41421356237310e-2 

difference = 1.37497329611202e-2 


5 
Il 


sin (x) 


2000 , left side = 4.88765734909080e-4 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.18719140400888e-2 

n = 5000 , left side = 1.95833577701698e-4 

1/n° (1/2) = 1.41421356237310e-2 

difference = 1.39463020460293e-2 


B 
Il 


cos (x) 


2000 , left side = 4.91490676762352e-4 
1/n^(1/2) = 2.23606797749979e-2 
difference = 2.18691890982355e-2 

5000 , left side = 1.96269568849661e-4 
1/n^(1/2) = 1.41421356237310e-2 
difference = 1.39458660548813e-2 


5 
Il 


5 
Il 
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: RR.scientific notation(True) 

powers = [3/10, 1/2, 7/10] 

Wanda = [1/4, 1/2, 1] #deformation parameter lamda over (0,1, 
o1] - these are the beta values in the formula 

qs = [1/4, 1/2, 1] #deformation coefficient 


funce = be D S EX Ux 2 ee x O oee of) 


-functions 
a= -1 #the interval 
b=1 #the interval 
x0=1/2 


for power in powers: 


LI 


ARRARARAAAARAAAAA ARAB ARARAA AAA AAA AAA AAA KAKA AAA RH 
for lamda in lamdas: #going over each lamda value 


LI 
oRARRAAAAAAARARARARAAARAKARANARARARAARAKAKAA AKA AAAAAAKAAAAAA 
tom q in ds: #going over each q value 
LI 
RARRAAAAAAARARARARAAAAAKAAANARAAAAARRAKAKAK AKA AAAAAANAAAANAAA 
printo 
printo 
LI 
Sprint ("---------------------------------------------------------------- 
primb xo =" 4 str (x0) S Power — "+ Str power) + 
o", lamda = "+ str(lamda) + ", q=" + str(q)) 
LI 
Sprint ("---------------------------------------------------------------- 


#the activation function 
phi(x) = (e7(lamda*x) -q*e* (-lamda*x) ) / 
a(e^(lamda*x)*q*e^(-lamda*x))  #formula 18.1 
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# 
G(x) = 1/4*(phi(x+1) - phi(x-1)) #formula 18.9 


LI 


SISIESIBEHIIESIHHSITHSUEHSIHIHSITSSHHSSITHSUHSITHTITSRRHHATETIASTHE 
for i in range(len(funcs)): 


LI 


HAKKANARANKAAKRAKKAAKKANKAAARAAKAAKKAAKKANKAAKRANKANKKARAKKAA 
f(x)=funcs[i] 


show(f (x)) 
for m in (2000. 5000]: 
de) Lin fwè #real-valued linear, 


-neural network operators 

# return sum(f(k/n)*G(n*x-k) for k in 
s[ceil(nka),..,floor(n+b)])/sum(G(nkz-k) for k in, 
o[ceil(n*a),..,floor(n*b)]) 

#leftSide = abs(L(n, f, x0) - f (x0)) 

leftSide = abs(sum(f(k/n)*G(n*xO-k) for ki, 
sin [ceil(n*a),..,floor(n*b)])/sum(G(n*x0-k) for k in, 
-[ceil(n*a),..,floor(n*b)])-f(x0)) 

vall = n 

val2 = leftSide.n() 

val3 = 1/(n^power).n() 


print | n= Warr Gyal S efus 
side = "#str(val2), “n ily 
an ('tetr (power) +") = “sstr(val3), Mn Li 
difference = "+str(val3-val2)) 
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2000 


5000 


2000 


5000 


2000 


5000 


2000 


5000 


2 


b 


2 


2 


2 


b 


2 


b 


left side 
1/n^(3/10) 
difference 
left side 
1/n^(3/10) 
difference 


left side 
1/n^(3/10) 
difference 
left side 
1/n^ (3/10) 
difference 


left side 
1/n^ (3/10) 
difference 
left side 
1/n^ (3/10) 
difference 


left side 
1/n^ (3/10) 
difference 
left side 
1/n^ (3/10) 
difference 


Il Il 
N NO n km E N NO n km ju 


Il 
NN BPP RB 
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.31673691973467e-4 
.02256518256357e-1 
.01524844564384e-1 
.93115579032222e-4 
.76799609715734e-2 
./3868453925412e-2 


.38629436111959e-3 
.02256518256357e-1 
.00870223895238e-1 
.54517744448035e-4 
. 76799609715734e-2 
.71254432271253e-2 


.39158937464257e-3 
.02256518256357e-1 
.00864928881715e-1 
.55364946611570e-4 
.76799609715734e-2 
.71245960249618e-2 


.04767998407182e-3 
.02256518256357e-1 
.01208838272285e-1 
.17160179930071e-4 
.76799609715734e-2 
./2628007916433e-2 


x 


2000 , left side = 7.01123176443816e-4 
1/n° (3/10) = 1.02256518256357e-1 
difference = 1.01555395079913e-1 

n = 5000 , left side = 2.78531814462968e-4 


5 
Il 


1/n° (3/10) = 7.76799609715734e-2 
difference = 7.74014291571104e-2 
mU 
n = 2000 , left side = 2.80227731768255e-5 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.02228495483180e-1 
n = 5000 , left side = 1.09803560959030e-5 
1/n* (3/10) = 7.76799609715734e-2 
difference = 7.76689806154775e-2 


x0 = 1/2, Power = 3/10, lamda = 1/4, q= 1/2 


1 

x3 
n = 2000 , left side = 3.65410972395064e-4 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.01891107283962e-1 
n = 5000 , left side = 1.46489688196305e-4 
1/n* (3/10) = 7.76799609715734e-2 
difference = 7.75334712833771e-2 

x 
n = 2000 , left side = 6.93147180559794e-4 


6 
1/n* (3/10) = 1.02256518256357e-1 
1 


difference = 1.01563371075798e-1 
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5000 


2000 


5000 


2000 


5000 


2000 


5000 


2000 


5000 


b 


b 


b 


2 


b 


2 


b 


2 


2 


left side 


1/n°(3/10) = 


difference 


left side 
1/n° (3/10) 
difference 
left side 
1/n° (3/10) 
difference 


left side 
l/n (3/10) 
difference 
left side 
l/n (3/10) 
difference 


left side 
1/n^(3/10) 
difference 
left side 
1/n^(3/10) 
difference 


left side 
1/n^(3/10) 
difference 
left side 


Il Il 
[nner NAN kr Ho 


Il 
NIH m m WwW 


.717258872223740e-4 
. 76799609715734e-2 
./4027020993496e-2 


.97000835040928e-4 
.02256518256357e-1 
.01559517421316e-1 
.77875456940857e-4 
.76799609715734e-2 
./4020855146325e-2 


.25648214541347e-4 
.02256518256357e-1 
.01730870041816e-1 
.08869501477027e-4 
.76799609715734e-2 
.74710914700964e-2 


.52368823871171e-4 
.02256518256357e-1 
.01904149432486e-1 
.39555255115567e-4 
.76799609715734e-2 
./5404057164578e-2 


.42225079194256e-5 
.02256518256357e-1 
.02242295748438e-1 
.52404203315975e-6 


1/n° (3/10) 7.76799609715734e-2 
difference = 7.76744369295402e-2 


x0 = 1/2, Power = 3/10, lamda = 1/4, q= 1 


T3 
n - 2000 , left side = 1.18994097031422e-6 
1/n^(3/10) = 1.02256518256357e-1 
difference = 1.02255328315387e-1 
n = 5000 , left side = 1.90387245635470e-7 
1/n* (3/10) = 7.76799609715734e-2 
difference = 7.76797705843277e-2 


.000000000000000e0 
.02256518256357e-1 
difference = 1.02256518256357e-1 


n = 2000 , left side = 0 
1 
1 
n = 5000 , left side = 0.000000000000000e0 
7 
7 


1/n* (3/10) = 


1/n* (3/10) = 7.76799609715734e-2 
difference = 7.76799609715734e-2 


.37320146703846e-6 
.02256518256357e-1 
difference = 1.02253145054890e-1 


n= 2000 , left side = 3 
1 
1 
n = 5000 , left side = 5.39712234737255e-7 
7 
7 


1/n* (3/10) = 


1/n* (3/10) = 7.76799609715734e-2 
difference = 7.76794212593386e-2 
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n = 2000 , left side = 5.05980220055768e-6 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.02251458454157e-1 

n = 5000 , left side = 8.09568352244661e-7 
1/n* (3/10) = 7.76799609715734e-2 

Ts 


difference - 76791514032211e-2 


n = 2000 , left side = 5 
1/na^ (3/10) = 1 
difference = 1 

n = 5000 , left side = 8 


05984931552239e-6 
02256518256357e-1 
02251458407042e-1 
09569558321566e-7 


1/n^ (3/10) = 7.76799609715734e-2 
difference = 7.76791514020151e-2 
glo 
n = 2000 , left side = 5.93100186560341e-7 
1/n° (3/10) = 1.02256518256357e-1 
difference = 1.02255925156171e-1 
n = 5000 , left side = 9.48752485302982e-8 
1/n* (3/10) = 7.76799609715734e-2 
difference = 7.76798660963249e-2 


x0 = 1/2, Power = 3/10, lamda = 1/2, q = 1/4 


y3 
n = 2000 , left side = 3.66279383738788e-4 
1/n^ (3/10) = 1.02256518256357e-1 
difference = 1.01890238872619e-1 
n = 5000 , left side = 1.46628824907791e-4 
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2000 


5000 


2000 


5000 


2000 


5000 


2000 


5000 


1/n^ (3/10) 
difference 


, left side 
1/n* (3/10) 
difference 
, left side 
1/n* (3/10) 
difference 


, left side 
1/n* (3/10) 
difference 
, left side 
1/n* (3/10) 
difference 


, left side 
1/n* (3/10) 
difference 
, left side 
1/n* (3/10) 
difference 


, left side 


1/n* (3/10) = 


difference 
, left side 


Il Il 
DIN kk O NAN kr ro 


Il 
N NN EH H oo 
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.76799609715734e-2 
./5333321466656e-2 


.93147191573318e-4 
.02256518256357e-1 
.01563371064784e-1 
.17258876629438e-4 
.76799609715734e-2 
.74027020949439e -2 


.94533444929146e-4 
.02256518256357e-1 
.01561984811428e-1 
. 771480677166264e-4 
. 76799609715734e-2 
. 74024802944071e-2 


.21941990297342e-4 
.02256518256357e-1 
.01734576266060e-1 
.08277000138785e-4 
.76799609715734e-2 
.74716839714346e-2 


.48657415094378e-4 
.02256518256357e-1 
.O1907860841263e-1 
.38962422999100e-4 


n = 2000 
n = 5000 
x0 = 1/2, Power = 
n = 2000 
n = 5000 
n = 2000 
n = 5000 


2 


2 


b 


b 


b 


2 


1/n° (3/10) = 7. 
T7. 


difference 


left side = 
1/n* (3/10) = 
difference 
left side 
1/n (3/10) = 
difference 


left side = 1 
1/n^(3/10) = 1 
difference = 1 

left side = 7 
1/n^(3/10) = 


difference 


T7. 
fe 


T 


left side = 
1/n^ (3/10) 
difference 
left side 
1/n^ (3/10) 
difference 


3 
1 
= f 
ENSE 


7 
7 


234 


76799609715734e-2 
75409985485743e-2 


.37838066328454e-5 
.02256518256357e-1 
.02242734449724e-1 
.45433431887185e-6 
.76799609715734e-2 
.76745066372545e-2 


83022238703923e-4 
02256518256357e-1 
02073496017653e-1 
32956220088621e-5 
76799609715734e-2 
76066653495645e-2 


46573574531495e-4 
02256518256357e-1 
01909944681826e-1 
38629429813131e-4 
76799609715734e-2 
75413315417603e-2 


n = 2000 , left side = 3.47599488122519e-4 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.01908918768235e-1 

n = 5000 , left side = 1.38793575987506e-4 
1/n* (3/10) = 7.76799609715734e-2 
difference = 7.75411673955859e-2 


£ 
n = 2000 , left side = 2.61470034692679e-4 
1/n^ (3/10) = 1.02256518256357e-1 
difference = 1.01995048221665e-1 
n = 5000 , left side = 1.04218354559454e-4 
1/n^ (3/10) = 7.76799609715734e-2 
difference = 7.75757426170139e-2 
ya 
n = 2000 , left side = 1.74827628399432e-4 
1/n^ (3/10) = 1.02256518256357e-1 
difference = 1.02081690627958e-1 
n = 5000 , left side = 6.95610601451069e-5 
1/n^ (3/10) = 7.76799609715734e-2 
difference = 7.76103999114283e-2 
410 
n = 2000 , left side = 6.95028639569268e-6 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.02249567969962e-1 
n = 5000 , left side = 2.73651920563241e-6 
1/n* (3/10) = 7.76799609715734e-2 
difference = 7.76772244523678e-2 


235 


x0 = 1/2, Power = 3/10, lamda = 1/2, q= 1 


n = 2000 , left side = 
1/n* (3/10) = 


3.19528048242645e-7 

1.02256518256357e-1 

difference = 1.02256198728309e-1 

n = 5000 , left side = 5.11242578271620e-8 
1/n^(3/10) = 7.76799609715734e-2 
difference = 7.76799098473156e-2 


£ 
n = 2000 , left side = 5.55111512312578e-17 
1/n^ (3/10) = 1.02256518256357e-1 
difference = 1.02256518256357e-1 
n = 5000 , left side = 0.000000000000000e0 
1/n^ (3/10) = 7.76799609715734e-2 
difference = 7.76799609715734e-2 
ape 
n = 2000 , left side = 9.05800419448433e-7 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.02255612455938e-1 
n = 5000 , left side = 1.44928067047356e-7 
1/n* (3/10) = 7.76799609715734e-2 
difference = 7.76798160435063e-2 
n = 2000 , left side = 1.35870062939469e-6 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.02255159555728e-1 
n = 5000 , left side = 2.17392100737568e-7 


236 


1/n* (3/10) = 7.76799609715734e-2 
difference = 7.76797435794726e-2 


.35870389414428e-6 
1/n^(3/10) = 1.02256518256357e-1 
difference = 1.02255159552463e-1 


2000 , left side = 1 
1 
1 
n = 5000 , left side = 2.17392184295728e-7 
7 
7 


B 
Il 


1/n° (3/10) = 7.76799609715734e-2 
difference = 7.76797435793891e-2 


10 


£ 
n = 2000 , left side = 1.59233443226565e-7 
1/n^ (3/10) = 1.02256518256357e-1 
difference = 1.02256359022914e-1 
n = 5000 , left side = 2.54759104940244e-8 
1/n^ (3/10) = 7.76799609715734e-2 
difference = 7.76799354956629e-2 


x3 
n = 2000 , left side = 1.83159113621878e-4 
1/n° (3/10) = 1.02256518256357e-1 
difference = 1.02073359142735e-1 
n = 5000 , left side = 7.32982158705431e-5 
1/n° (3/10) = 7.76799609715734e-2 
difference = 7.76066627557028e-2 


237 


2000 


5000 


2000 


5000 


2000 


5000 


2000 


5000 


b 


2 


b 


b 


2 


b 


b 


b 


left side 
1/n^ (3/10) 
difference 
left side 
1/n^ (3/10) 
difference 


left side 
1/n^ (3/10) 
difference 
left side 
1/n^ (3/10) 
difference 


left side 
1/n^ (3/10) 
difference 
left side 
1/n^ (3/10) 
difference 


left side 
1/n^ (3/10) 
difference 
left side 
1/n^ (3/10) 
difference 


Il Il Il 
NN FP RPE N NN PP no NN FPP no 


Il 
NN OR m HR 
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.46421360206572e-4 
.02256518256357e-1 
.01910096896151e-1 
.38568544082562e-4 
.76799609715734e-2 
./5413924274908e-2 


.46830228773298e-4 
.02256518256357e-1 
.O1909688027584e-1 
.38633963053358e-4 
.76799609715734e-2 
./5413270085200e-2 


.60429665156547e-4 
.02256518256357e-1 
.O1996088591201e-1 
.04024558415738e-4 
.76799609715734e-2 
./5159364131576e-2 


.73824667772216e-4 
.02256518256357e-1 
.02082693588585e-1 
.93824443059460e-5 
.76799609715734e-2 
.76105785272674e-2 


n = 2000 , left side = 6.83823608409119e-6 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.02249680020273e-1 

n = 5000 , left side = 2.71793687885765e-6 
1/n* (3/10) = 7.76799609715734e-2 
difference = 7.76772430346945e-2 


2000 , left side = 9.16500819068133e-5 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.02164868174451e-1 

n = 5000 , left side 3.66870091477178e-5 
1/n° (3/10) .76799609715734e-2 
difference = 7.76432739624257e-2 


B 
Il 


7 
7 


£ 
n = 2000 , left side = 1.73420272625346e-4 
1/n^ (3/10) = 1.02256518256357e-1 
difference = 1.02083097983732e-1 
n = 5000 , left side = 6.93681090501164e-5 
1/n^ (3/10) = 7.76799609715734e-2 
difference = 7.76105928625233e-2 

p 
n = 2000 , left side = 1.73739151737184e-4 
1/n^ (3/10) = 1.02256518256357e-1 
difference = 1.02082779104620e-1 
n = 5000 , left side = 6.94191297080926e-5 


239 


2000 


5000 


2000 


5000 


2000 


5000 


1/n^ (3/10) 
difference 


, left side 
1/n* (3/10) 
difference 
, left side 
1/n* (3/10) 
difference 


, left side 
1/n* (3/10) 
difference 
, left side 
1/n* (3/10) 
difference 


, left side 
1/n* (3/10) 
difference 
, left side 
1/n* (3/10) 
difference 


Il 
NN ORF FP rr 


.76799609715734e-2 
./6105418418653e-2 


.30543678276612e-4 
.02256518256357e-1 
.02125974578081e-1 
.21026227034427e-5 
. 76799609715734e-2 
.76278583488699e-2 


.71887656059556e-5 
.02256518256357e-1 
.02169329490751e-1 
.47606053786725e-5 
. 76799609715734e-2 
.76452003661947e-2 


.44331424903836e-6 
.02256518256357e-1 
.02253074942108e-1 
.36382369174317e-6 
.76799609715734e-2 
.76785971478816e-2 


x0 = 1/2, Power = 3/10, lamda = 1, 


2000 


5000 


2000 


5000 


2000 


5000 


2000 


5000 


b 


2 


b 


b 


2 


b 


b 


b 


left side 
1/n^ (3/10) 
difference 
left side 
1/n^ (3/10) 
difference 


left side 
1/n^ (3/10) 
difference 
left side 
1/n^ (3/10) 
difference 


left side 
1/n^ (3/10) 
difference 
left side 
1/n^ (3/10) 
difference 


left side 
1/n^ (3/10) 
difference 
left side 
1/n^ (3/10) 
difference 


Il 
NN pk pa pa pa 


T 
Moo eon N 
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.02019013792365e-7 
.02256518256357e-1 
.02256416237344e-1 
.63230216010390e-8 
.76799609715734e-2 
.76799446485518e-2 


.000000000000000e0 
.02256518256357e-1 
.02256518256357e-1 
.000000000000000e0 
.76799609715734e-2 
.76799609715734e-2 


.89205348558141e-7 
.02256518256357e-1 
.02256229051009e-1 
.62728558248138e-8 
.76799609715734e-2 
.76799146987176e-2 


.33808022975990e-7 
.02256518256357e-1 
.02256084448334e-1 
.94092836817095e-8 
.76799609715734e-2 
.76798915622897e-2 


n = 2000 , left side = 4.33808315547513e-7 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.02256084448042e-1 

n = 5000 , left side = 6.94092910924482e-8 
1/n* (3/10) = 7.76799609715734e-2 
difference = 7.76798915622823e-2 

p10 

n = 2000 , left side = 5.08378382214642e-8 
1/n^ (3/10) = 1.02256518256357e-1 
difference = 1.02256467418519e-1 

n = 5000 , left side = 8.13392532625010e-9 
1/n^ (3/10) = 7.76799609715734e-2 
difference = 7.76799528376481e-2 

x0 = 1/2, Power = 1/2, lamda = 1/4, q = 1/4 
1 
£3 

n = 2000 , left side = 7.31673691973467e-4 
1/n^(1/2) = 2.23606797749979e-2 
difference = 2.16290060830244e-2 

n = 5000 , left side = 2.93115579032222e-4 
1/n (1/2) = 1.41421356237310e-2 
difference = 1.38490200446987e-2 

£ 

n = 2000 , left side = 1.38629436111959e-3 
1/n^(1/2) = 2.23606797749979e-2 
difference = 2.09743854138783e-2 

n = 5000 , left side = 5.54517744448035e-4 


242 


2000 


5000 


2000 


5000 


2000 


5000 


2000 


5000 


1/n^ (1/2) 


difference 


, left side 
1/n*(1/2) = 
difference 
, left side 
1/n*(1/2) = 


difference 


, left side 
1/n* (1/2) = 
difference 
, left side 
1/n* (1/2) = 


difference 


, left side 
1/n* (1/2) = 
difference 
, left side 
1/n*(1/2) = 


difference 


, left side 

1/n*(1/2) = 
difference 
, left side 
1/n (1/2) 


1.41421356237310e-2 
1.35876178792829e-2 


1.39158937464257e-3 
2.23606797749979e-2 
= 2.09690904003553e-2 
= 5.55364946611570e-4 
1.41421356237310e-2 

1.35867706771194e-2 


r3 


1.04767998407182e-3 
2.23606797749979e-2 
= 2.13129997909261e-2 
= 4.17160179930071e-4 
1.41421356237310e-2 

1.37249754438009e-2 


xt 


= 7.01123176443816e-4 
2.23606797749979e-2 
2.16595565985541e-2 
2.78531814462968e-4 
1.41421356237310e-2 
1.38636038092680e-2 


q 10 


= 2.80227731768255e-5 
2.23606797749979e-2 
2.23326570018211e-2 
1.09803560959030e-5 
1.41421356237310e-2 


243 


difference = 1.41311552676350e-2 


x0 = 1/2, Power = 1/2, lamda = 1/4, q= 1/2 


n = 2000 , left side = 3.65410972395064e-4 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.19952688026028e-2 

n = 5000 , left side = 1.46489688196305e-4 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.39956459355346e-2 


T 


n = 2000 , left side = 6.93147180559794e-4 
1/n° (1/2) = 2.23606797749979e-2 
difference = 2.16675325944381e-2 

n = 5000 , left side = 2.77258872223740e-4 
1/n^ (1/2) = 1.41421356237310e-2 
difference = 1.38648767515072e-2 


x? 


n = 2000 , left side = 6.97000835040928e-4 
1/n° (1/2) = 2.23606797749979e-2 
difference = 2.16636789399570e-2 

n = 5000 , left side = 2.77875456940857e-4 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.38642601667901e-2 


244 


n = 2000 , left side = 5.25648214541347e-4 
1/n° (1/2) = 2.23606797749979e-2 
difference = 2.18350315604566e-2 

n = 5000 , left side = 2.08869501477027e-4 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.39332661222539e-2 


xt 


n = 2000 , left side = 3.52368823871171e-4 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.20083109511267e-2 

n = 5000 , left side = 1.39555255115567e-4 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.40025803686154e-2 


q 10 


n = 2000 , left side = 1.42225079194256e-5 
1/n^(1/2) = 2.23606797749979e-2 
difference = 2.23464572670785e-2 

n = 5000 , left side = 5.52404203315975e-6 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.41366115816978e-2 


43 
n = 2000 , left side = 1.18994097031422e-6 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.23594898340276e-2 
n = 5000 , left side = 1.90387245635470e-7 


245 


2000 


5000 


2000 


5000 


2000 


5000 


2000 


5000 


1/n° (1/2) = 1.41421356237310e-2 
difference = 1.41419452364853e-2 


T 


, left side = 0.000000000000000e0 
1/n° (1/2) = 2.23606797749979e-2 
difference = 2.23606797749979e-2 
, left side = 0.000000000000000e0 
1/n* (1/2) = 1.41421356237310e-2 
difference = 1.41421356237310e-2 


x? 


, left side = 3.37320146703846e-6 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.23573065735309e-2 
, left side = 5.39712234737255e-7 
1/n* (1/2) = 1.41421356237310e-2 
difference = 1.41415959114962e-2 


r3 


, left side = 5.05980220055768e-6 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.23556199727973e-2 
, left side = 8.09568352244661e-7 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.41413260553787e-2 


xt 


, left side = 5.05984931552239e-6 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.23556199256824e-2 

, left side = 8.09569558321566e-7 


246 


1/n^ (1/2) = 1.414213562373106-2 
difference = 1.41413260541726e-2 


10 


2000 , left side = 5.93100186560341e-7 
1/n° (1/2) = 2.23606797749979e-2 
difference = 2.23600866748113e-2 

n = 5000 , left side = 9.48752485302982e-8 

1/n° (1/2) = 1.41421356237310e-2 

difference = 1.41420407484824e-2 


B 
Il 


n = 2000 , left side = 3.66279383738788e-4 
1/n° (1/2) = 2.23606797749979e-2 
difference = 2.19944003912591e-2 

5000 , left side = 1.46628824907791e-4 
1/n°(1/2) = 1.41421356237310e-2 
difference = 1.39955067988232e-2 


B 
Il 


T 


n = 2000 , left side = 6.93147191573318e-4 
1/n^ (1/2) = 2.23606797749979e-2 
difference = 2.16675325834246e-2 

n = 5000 , left side = 2.77258876629438e-4 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.38648767471015e-2 


247 


n = 2000 , left side = 6.94533444929146e-4 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.16661463300688e-2 

n = 5000 , left side = 2.77480677166264e-4 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.38646549465647e-2 


r3 


n = 2000 , left side = 5.21941990297342e-4 
1/n^ (1/2) = 2.23606797749979e-2 
difference = 2.18387377847006e-2 

n = 5000 , left side = 2.08277000138785e-4 
1/n* (1/2) = 1.41421356237310e-2 
difference = 1.39338586235922e-2 


xt 


n = 2000 , left side = 3.48657415094378e-4 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.20120223599035e-2 

n = 5000 , left side = 1.38962422999100e-4 
1/n* (1/2) = 1.41421356237310e-2 
difference = 1.40031732007319e-2 


q 10 


n = 2000 , left side = 1.37838066328454e-5 
1/n^(1/2) = 2.23606797749979e-2 
difference = 2.23468959683651e-2 

n - 5000 , left side = 5.45433431887185e-6 
1/n^(1/2) = 1.41421356237310e-2 
difference = 1.41366812894121e-2 


248 


x0 = 1/2, Power = 1/2, lamda = 1/2, q= 1/2 


n = 2000 , left side = 1.83022238703923e-4 
1/n° (1/2) = 2.23606797749979e-2 
difference = 2.21776575362940e-2 

n = 5000 , left side = 7.32956220088621e-5 
1/n* (1/2) = 1.41421356237310e-2 
difference = 1.40688400017221e-2 


T 


n = 2000 , left side = 3.46573574531495e-4 
1/n^ (1/2) = 2.23606797749979e-2 
difference = 2.20141062004664e-2 

n = 5000 , left side = 1.38629429813131e-4 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.40035061939178e-2 


x? 


n = 2000 , left side = 3.47599488122519e-4 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.20130802868754e-2 

n = 5000 , left side = 1.38793575987506e-4 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.40033420477434e-2 


r3 


n = 2000 , left side = 2.61470034692679e-4 
1/n° (1/2) = 2.23606797749979e-2 
difference = 2.20992097403052e-2 

n = 5000 , left side = 1.04218354559454e-4 


249 


1/n (1/2) = 1:41421356237310e-2 
difference = 1.40379172691715e-2 


xt 


2000 , left side = 1.74827628399432e-4 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.21858521465985e-2 

n = 5000 , left side = 6.95610601451069e-5 

1/n° (1/2) = 1.41421356237310e-2 

difference = 1.40725745635858e-2 


B 
Il 


g? 


2000 , left side = 6.95028639569268e-6 
1/n^ (1/2) = 2.23606797749979e-2 
difference = 2.23537294886022e-2 

n = 5000 , left side = 2.73651920563241e-6 

1/n° (1/2) = 1.41421356237310e-2 

difference = 1.41393991045253e-2 


5 
Il 


n = 2000 , left side = 3.19528048242645e-7 
1/n°(1/2) = 2.23606797749979e-2 
difference = 2.23603602469497e-2 

n = 5000 , left side = 5.11242578271620e-8 
1/n°(1/2) = 1.41421356237310e-2 
difference = 1.41420844994731e-2 


250 


2000 , left side = 5.55111512312578e-17 
1/n^(1/2) = 2.23606797749979e-2 
difference = 2.23606797749978e-2 

5000 , left side = 0.000000000000000e0 
1/n^(1/2) = 1.41421356237310e-2 
difference = 1.41421356237310e-2 


x? 


2000 , left side = 9.05800419448433e-7 
1/n° (1/2) = 2.23606797749979e-2 
difference = 2.23597739745784e-2 

5000 , left side = 1.44928067047356e-7 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.41419906956639e-2 


T 


2000 , left side = 1.35870062939469e-6 
1/n^ (1/2) = 2.23606797749979e-2 
difference = 2.23593210743685e-2 

5000 , left side = 2.17392100737568e-7 
1/n* (1/2) = 1.41421356237310e-2 
difference = 1.41419182316302e-2 


xt 


2000 , left side = 1.35870389414428e-6 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.23593210711038e-2 

5000 , left side = 2.17392184295728e-7 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.41419182315467e-2 


251 


n = 2000 , left side = 1.59233443226565e-7 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.23605205415547e-2 

5000 , left side = 2.54759104940244e-8 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.41421101478205e-2 


B 
Il 


n = 2000 , left side = 1.83159113621878e-4 
1/n°(1/2) = 2.23606797749979e-2 
difference = 2.21775206613760e-2 

n = 5000 , left side = 7.32982158705431e-5 
1/n°(1/2) = 1.41421356237310e-2 
difference = 1.40688374078604e-2 


T 


n = 2000 , left side = 3.46421360206572e-4 
1/n^ (1/2) = 2.23606797749979e-2 
difference = 2.20142584147913e-2 

n = 5000 , left side = 1.38568544082562e-4 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.40035670796484e-2 


x? 


n = 2000 , left side = 3.46830228773298e-4 
1/n° (1/2) = 2.23606797749979e-2 
difference = 2.20138495462246e-2 

n = 5000 , left side = 1.38633963053358e-4 


252 


1/n (1/2) = 1.414213562373106-2 
difference = 1.40035016606776e-2 


r3 


n = 2000 , left side = 2.60429665156547e-4 
1/n° (1/2) = 2.23606797749979e-2 
difference = 2.21002501098413e-2 

n = 5000 , left side = 1.04024558415738e-4 
1/n^(1/2) = 1.41421356237310e-2 
difference = 1.40381110653152e-2 


xt 


n = 2000 , left side = 1.73824667772216e-4 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.21868551072257e-2 

n = 5000 , left side = 6.93824443059460e-5 
1/n* (1/2) = 1.41421356237310e-2 
difference = 1.40727531794250e-2 


q 10 


n = 2000 , left side = 6.83823608409119e-6 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.23538415389138e-2 

n = 5000 , left side = 2.71793687885765e-6 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.41394176868521e-2 


2000 , left side = 9.16500819068133e-5 
1/n^(1/2) = 2.23606797749979e-2 
difference = 2.22690296930911e-2 

5000 , left side = 3.66870091477178e-5 
1/n^(1/2) = 1.41421356237310e-2 
difference = 1.41054486145832e-2 


x 


2000 , left side = 1.73420272625346e-4 
1/n°(1/2) = 2.23606797749979e-2 
difference = 2.21872595023726e-2 

5000 , left side = 6.93681090501164e-5 
1/n°(1/2) = 1.41421356237310e-2 
difference = 1.40727675146808e-2 


x? 


2000 , left side = 1.73739151737184e-4 
1/n° (1/2) = 2.23606797749979e-2 
difference = 2.21869406232607e-2 

5000 , left side = 6.94191297080926e-5 
1/n* (1/2) = 1.41421356237310e-2 
difference = 1.40727164940229e-2 


r3 


2000 , left side = 1.30543678276612e-4 
1/n° (1/2) = 2.23606797749979e-2 
difference = 2.22301360967213e-2 

5000 , left side = 5.21026227034427e-5 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.40900330010275e-2 


254 


n = 2000 , left side = 8.71887656059556e-5 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.22734910093919e-2 

5000 , left side = 3.47606053786725e-5 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.41073750183523e-2 


B 
Il 


q 10 


n = 2000 , left side = 3.44331424903836e-6 
1/n° (1/2) = 2.23606797749979e-2 
difference = 2.23572364607489e-2 

5000 , left side = 1.36382369174317e-6 
i/n” (1/2) = 1.41421356237310e-2 
difference = 1.41407718000392e-2 


B 
Il 


2000 , left side = 1.02019013792365e-7 
1/n°(1/2) = 2.23606797749979e-2 
difference = 2.23605777559841e-2 

n = 5000 , left side = 1.63230216010390e-8 

1/n°(1/2) = 1.41421356237310e-2 

difference = 1.41421193007093e-2 


5 
Il 


£ 
n = 2000 , left side = 0.000000000000000e0 
1/n^ (1/2) = 2.23606797749979e-2 
difference = 2.23606797749979e-2 
n = 5000 , left side = 0.000000000000000e0 


255 


1/n° (1/2) = 1.41421356237310e-2 
difference = 1.41421356237310e-2 


x? 


2000 , left side = 2.89205348558141e-7 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.23603905696493e-2 

5000 , left side = 4.62728558248138e-8 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.41420893508751e-2 


r3 


2000 , left side = 4.33808022975990e-7 
1/n° (1/2) = 2.23606797749979e-2 
difference = 2.23602459669749e-2 

5000 , left side = 6.94092836817095e-8 
1/n* (1/2) = 1.41421356237310e-2 
difference = 1.4142066214447 3e-2 


xt 


2000 , left side = 4.33808315547513e-7 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.23602459666823e-2 

5000 , left side 6.94092910924482e-8 
1/n* (1/2) = 1.41421356237310e-2 
difference = 1.41420662144399e-2 


q 10 


2000 , left side = 5.08378382214642e-8 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.23606289371597e-2 

5000 , left side = 8.13392532625010e-9 
1/n* (1/2) = 1.41421356237310e-2 


256 


difference = 1.41421274898056e-2 


x0 = 1/2, Power = 7/10, lamda = 1/4, q = 1/4 


3 
n = 2000 , left side = 7.31673691973467e-4 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.15799015074118e-3 
n = 5000 , left side = 2.93115579032222e-4 
1/n° (7/10) = 2.57466658709045e-3 
difference = 2.28155100805823e-3 


£ 

n = 2000 , left side = 1.38629436111959e-3 
1/n° (7/10) = 4.88966384271464e-3 
difference = 3.50336948159506e-3 

n = 5000 , left side = 5.54517744448035e-4 
1/n° (7/10) = 2.57466658709045e-3 
difference = 2.02014884264241e-3 

x? 

n = 2000 , left side = 1.39158937464257e-3 
1/n° (7/10) = 4.88966384271464e-3 
difference = 3.49807446807208e-3 

n = 5000 , left side = 5.55364946611570e-4 
1/n° (7/10) = 2.57466658709045e-3 
difference = 2.01930164047888e-3 

23 


257 


n = 2000 , left side = 1.04767998407182e-3 
1/n° (7/10) = 4.88966384271464e-3 
difference = 3.84198385864282e-3 

n = 5000 , left side = 4.17160179930071e-4 
1/n° (7/10) = 2.57466658709045e-3 
difference = 2.15750640716038e-3 


£ 
n = 2000 , left side = 7.01123176443816e-4 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.18854066627083e-3 
n = 5000 , left side = 2.78531814462968e-4 
1/n° (7/10) = 2.57466658709045e-3 
difference = 2.29613477262748e-3 
glo 
n = 2000 , left side = 2.80227731768255e-5 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.86164106953782e-3 
n = 5000 , left side = 1.09803560959030e-5 
1/n° (7/10) = 2.57466658709045e-3 
difference = 2.56368623099455e-3 


x0 = 1/2, Power = 7/10, lamda = 1/4, q= 1/2 


3 
n = 2000 , left side = 3.65410972395064e-4 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.52425287031958e-3 
n = 5000 , left side = 1.46489688196305e-4 
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2000 


5000 


2000 


5000 


2000 


5000 


2000 


5000 


1/n* (7/10) 
difference 


, left side 
1/n* (7/10) 
difference 
, left side 
1/n* (7/10) 
difference 


, left side 
1/n* (7/10) 
difference 
, left side 
1/n* (7/10) 
difference 


, left side 
1/n (7/10) 
difference 
, left side 
1/n* (7/10) 
difference 


, left side 


1/n°(7/10) = 


difference 
, left side 


Il Il 
NN N sb BO NN N PB OD 


Il 
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.57466658709045e-3 
.42817689889414e-3 


.93147180559794e-4 
.88966384271464e-3 
.19651666215485e-3 
.77258872223740e-4 
.57466658709045e-3 
.29740771486671e-3 


.97000835040928e-4 
.88966384271464e-3 
.19266300767372e-3 
.77875456940857e-4 
.57466658709045e-3 
.29679113014959e-3 


.25648214541347e-4 
.88966384271464e-3 
.36401562817330e-3 
.08869501477027e-4 
.57466658709045e-3 
.36579708561342e-3 


.52368823871171e-4 
.88966384271464e-3 
.53729501884347e-3 
.39555255115567e-4 


1/n* (7/10) = 2.57466658709045e-3 
difference = 2.43511133197488e-3 


2000 , left side = 1.42225079194256e-5 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.87544133479522e-3 
5 
2 
2 


B 
Il 


n = 5000 , left side = 5.52404203315975e-6 
1/n°(7/10) = 2.57466658709045e-3 
difference = 2.56914254505729e-3 


x0 = 1/2, Power = 7/10, lamda = 1/4, q= 1 


x3 
n = 2000 , left side = 1.18994097031422e-6 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.88847390174433e-3 
n = 5000 , left side = 1.90387245635470e-7 
1/n° (7/10) = 2.57466658709045e-3 
difference = 2.57447619984481e-3 


T 


n = 2000 , left side = 0.000000000000000e0 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.88966384271464e-3 

n = 5000 , left side = 0.000000000000000e0 

1/n° (7/10) = 2.57466658709045e-3 

difference = 2.57466658709045e-3 
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n = 2000 , left side = 3.37320146703846e-6 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.88629064124761e-3 

n = 5000 , left side = 5.39712234737255e-7 
1/n° (7/10) = 2.57466658709045e-3 
difference = 2.57412687485571e-3 


£ 
n = 2000 , left side = 5.05980220055768e-6 
1/n^ (7/10) = 4.88966384271464e-3 
difference = 4.88460404051409e-3 
n = 5000 , left side = 8.09568352244661e-7 
1/n° (7/10) = 2.57466658709045e-3 
difference = 2.57385701873820e-3 

ya 
n = 2000 , left side = 5.05984931552239e-6 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.88460399339912e-3 
n = 5000 , left side = 8.09569558321566e-7 
1/n° (7/10) = 2.57466658709045e-3 
difference = 2.57385701753213e-3 

410 
n - 2000 , left side = 5.93100186560341e-7 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.88907074252808e-3 
n = 5000 , left side = 9.48752485302982e-8 
1/n° (7/10) = 2.57466658709045e-3 
difference = 2.57457171184192e-3 


261 


x0 = 1/2, Power = 7/10, lamda = 1/2, q = 1/4 


n = 2000 , left side = 3.66279383738788e-4 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.52338445897586e-3 

n = 5000 , left side = 1.46628824907791e-4 
1/n° (7/10) = 2.57466658709045e-3 
difference = 2.42803776218266e-3 


£ 
n = 2000 , left side = 6.93147191573318e-4 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.19651665114133e-3 
n = 5000 , left side = 2.77258876629438e-4 
1/n° (7/10) = 2.57466658709045e-3 
difference = 2.29740771046101e-3 

jp 
n - 2000 , left side = 6.94533444929146e-4 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.19513039778550e-3 
n = 5000 , left side = 2.77480677166264e-4 
1/n° (7/10) = 2.57466658709045e-3 
difference = 2.29718590992418e-3 

23 


n = 2000 , left side = 5.21941990297342e-4 
1/n° (7/10) = 4.88966384271464e-3 
4.36772185241730e-3 

2.08277000138785e-4 


difference = 
n = 5000 , left side = 


262 


1/n* (7/10) = 2.57466658709045e-3 
difference = 2.36638958695166e-3 


£ 
n = 2000 , left side = 3.48657415094378e-4 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.54100642762027e-3 
n = 5000 , left side = 1.38962422999100e-4 
1/n° (7/10) = 2.57466658709045e-3 
difference = 2.43570416409135e-3 
pall 
n = 2000 , left side = 1.37838066328454e-5 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.87588003608180e-3 
n = 5000 , left side = 5.45433431887185e-6 
1/n° (7/10) = 2.57466658709045e-3 
difference = 2.56921225277158e-3 


x0 = 1/2, Power = 7/10, lamda = 1/2, q= 1/2 


n = 2000 , left side = 1.83022238703923e-4 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.70664160401072e-3 

n = 5000 , left side = 7.32956220088621e-5 
1/n° (7/10) = 2.57466658709045e-3 
difference = 2.50137096508159e-3 
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2000 


5000 


2000 


5000 


2000 


5000 


2000 


5000 


b 


2 


b 


b 


2 


b 


b 


b 


left side 
1/5 (7/10) 
difference 
left side 
175^ (7/10) 
difference 


left side 
1/n* (7/10) 
difference 
left side 
1/n* (7/10) 
difference 


left side 
1/n* (7/10) 
difference 
left side 
1/n* (7/10) 
difference 


left side 
1/n^ (7/10) 
difference 
left side 
1/n* (7/10) 
difference 


Il Il Il 
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.46573574531495e-4 
.88966384271464e-3 
.54309026818315e-3 
.38629429813131e-4 
.57466658709045e-3 
.43603715727732e-3 


.47599488122519e-4 
.88966384271464e-3 
.54206435459213e-3 
.38793575987506e-4 
.57466658709045e-3 
.43587301110294e-3 


.61470034692679e-4 
.88966384271464e-3 
.62819380802197e-3 
.04218354559454e-4 
.57466658709045e-3 
.47044823253099e-3 


./4827628399432e-4 
.88966384271464e-3 
./1483621431521e-3 
.95610601451069e-5 
.57466658709045e-3 
.50510552694534e-3 


n = 2000 , left side = 6.95028639569268e-6 
1/n*(7/10) = 4.88966384271464e-3 
difference = 4.88271355631895e-3 

5000 , left side = 2.73651920563241e-6 
1/n° (7/10) = 2.57466658709045e-3 
difference = 2.57193006788482e-3 


B 
Il 


1 
x3 
n = 2000 , left side = 3.19528048242645e-7 
1/n^(7/10) = 4.88966384271464e-3 
difference = 4.88934431466640e-3 
n - 5000 , left side = 5.11242578271620e-8 
1/n* (7/10) = 2.57466658709045e-3 
difference = 2.57461546283262e-3 
£ 
n = 2000 , left side = 5.55111512312578e-17 
1/n^ (7/10) = 4.88966384271464e-3 
difference = 4.88966384271459e-3 
n = 5000 , left side = 0.000000000000000e0 
1/n* (7/10) = 2.57466658709045e-3 
difference = 2.57466658709045e-3 
p 
n = 2000 , left side = 9.05800419448433e-7 
1/n^ (7/10) = 4.88966384271464e-3 
difference = 4.88875804229520e-3 
n = 5000 , left side = 1.44928067047356e-7 
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2000 


5000 


2000 


5000 


2000 


5000 


1/n* (7/10) 
difference 


, left side 
1/n* (7/10) 
difference 
, left side 
1/n* (7/10) 
difference 


, left side 
1/n* (7/10) 
difference 
, left side 
1/n* (7/10) 
difference 


, left side 
1/n (7/10) 
difference 
, left side 
1/n* (7/10) 
difference 


Il 
NN Nb H 


Il 
NN Nb Pe 


.57466658709045e-3 
.57452165902340e-3 


.35870062939469e-6 
.88966384271464e-3 
.88830514208525e-3 
.17392100737568e-7 
.57466658709045e-3 
.57444919498971e-3 


.35870389414428e-6 
.88966384271464e-3 
.88830513882050e-3 
.17392184295728e-7 
.57466658709045e-3 
.57444919490615e-3 


.59233443226565e-7 
.88966384271464e-3 
.88950460927142e-3 
.54759104940244e-8 
.57466658709045e-3 
.57464111117995e-3 


x0 = 1/2, Power = 7/10, lamda = 1, 


2000 


5000 


2000 


5000 


2000 


5000 


2000 


5000 


b 


2 


b 


b 


2 


b 


b 


b 


left side 
1/5 (7/10) 
difference 
left side 
175^ (7/10) 
difference 


left side 
1/n* (7/10) 
difference 
left side 
1/n* (7/10) 
difference 


left side 
1/n* (7/10) 
difference 
left side 
1/n* (7/10) 
difference 


left side 
1/n^ (7/10) 
difference 
left side 
1/n* (7/10) 
difference 


Il 
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.83159113621878e-4 
.88966384271464e-3 
.70650472909277e-3 
.32982158705431e-5 
.57466658709045e-3 
.50136837121991e-3 


.46421360206572e-4 
.88966384271464e-3 
.54324248250807e-3 
.38568544082562e-4 
.57466658709045e-3 
.43609804300789e-3 


.46830228773298e-4 
.88966384271464e-3 
.54283361394135e-3 
.38633963053358e-4 
.57466658709045e-3 
.43603262403709e-3 


.60429665156547e-4 
.88966384271464e-3 
.62923417755810e-3 
.04024558415738e-4 
.57466658709045e-3 
.47064202867471e-3 


n = 2000 , left side = 1.73824667772216e-4 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.71583917494243e-3 

n = 5000 , left side = 6.93824443059460e-5 
1/n° (7/10) = 2.57466658709045e-3 
difference = 2.50528414278450e-3 

210 


n = 2000 , left side = 6.83823608409119e-6 
1/n°(7/10) = 4.88966384271464e-3 
difference = 4.88282560663055e-3 
2 
2 
2 


B 
Il 


5000 , left side = 2.71793687885765e-6 
1/n°(7/10) = 2.57466658709045e-3 
difference = 2.57194865021159e-3 


x0 = 1/2, Power = 7/10, lamda = 1, q= 1/2 


3; 

x3 
n - 2000 , left side = 9.16500819068133e-5 
1/n^(7/10) = 4.88966384271464e-3 
difference = 4.79801376080783e-3 
n = 5000 , left side = 3.66870091477178e-5 
1/n* (7/10) = 2.57466658709045e-3 
difference = 2.53797957794273e-3 

x 
n = 2000 , left side = 1.73420272625346e-4 
1/n* (7/10) = 4.88966384271464e-3 
difference = 4.71624357008930e-3 
n = 5000 , left side = 6.93681090501164e-5 
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2000 


5000 


2000 


5000 


2000 


5000 


2000 


5000 


1/n* (7/10) 
difference 


, left side 
1/n* (7/10) 
difference 
, left side 
1/n* (7/10) 
difference 


, left side 
1/n* (7/10) 
difference 
, left side 
1/n* (7/10) 
difference 


, left side 
1/n (7/10) 
difference 
, left side 
1/n* (7/10) 
difference 


, left side 
1/n° (7/10) 
difference 
, left side 
1/n^ (7/10) 


Il Il 
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Il 
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.57466658709045e-3 
.50529847804033e-3 


.73739151737184e-4 
.88966384271464e-3 
.71592469097746e-3 
.94191297080926e-5 
.57466658709045e-3 
.50524745738236e-3 


.30543678276612e-4 
.88966384271464e-3 
./5912016443803e-3 
.21026227034427e-5 
.57466658709045e-3 
.52256396438701e-3 


.71887656059556e-5 
.88966384271464e-3 
.80247507710869e-3 
.47606053786725e-5 
.57466658709045e-3 
.53990598171178e-3 


.44331424903836e-6 
.88966384271464e-3 
.88622052846561e-3 
.36382369174317e-6 
.57466658709045e-3 


difference = 2.57330276339871e-3 


3 
n = 2000 , left side = 1.02019013792365e-7 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.88956182370085e-3 
n = 5000 , left side = 1.63230216010390e-8 
1/n° (7/10) = 2.57466658709045e-3 
difference = 2.57465026406885e-3 


£ 

n = 2000 , left side = 0.000000000000000e0 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.88966384271464e-3 

n = 5000 , left side = 0.000000000000000e0 
1/n° (7/10) = 2.57466658709045e-3 
difference = 2.57466658709045e-3 

x? 

n = 2000 , left side = 2.89205348558141e-7 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.88937463736609e-3 

n = 5000 , left side = 4.62728558248138e-8 
1/n° (7/10) = 2.57466658709045e-3 
difference = 2.57462031423462e-3 

23 
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2000 


5000 


2000 


5000 


2000 


5000 


b 


2 


b 


b 


2 


b 


left side 
1/5 (7/10) 
difference 
left side 
175^ (7/10) 
difference 


left side 
1/n* (7/10) 
difference 
left side 
1/n* (7/10) 
difference 


left side 
1/n* (7/10) 
difference 
left side 
1/n* (7/10) 
difference 


Il Il 
NONO A Do Ga NONO Gb» p 


Il 
NON OO WwW # 0 
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.33808022975990e-7 
.88966384271464e-3 
.88923003469167e-3 
.94092836817095e-8 
.57466658709045e-3 
.57459717780677e-3 


.33808315547513e-7 
.88966384271464e-3 
.88923003439910e-3 
.94092910924482e-8 
.57466658709045e-3 
.57459717779936e-3 


.08378382214642e-8 
.88966384271464e-3 
.88961300487642e-3 
.13392532625010e-9 
.57466658709045e-3 
.57465845316512e-3 


5 Real-valued neural network approximation based on 
the q-deformed and A-parametrized Hyperbolic Tan- 
gent - part 3 


[ ]: RR.scientific_notation (True) 
powers = [3/10, 1/2, 7/10] 
lamdas = [1/4, 1/2, 1] #deformation parameter lamda over (0,|, 
o1] - these are the beta values in the formula 
qs = [1/4, 1/2, 1] #deformation coefficient 


funcs = [sin(x), cos(x)] #choice of functions 
a = -pi #the interval 

b = pi #the interval 

x0s= [pi/4, pi/2, 3*pi/4] 


WEBBIIITIEWIHHHHHHHHHTIWIIHHHHHHSHSTERIIIHHBSAHHSHSTIRITRAHES 
for x0 in x0s: 
WEBHITITEIIHHHHHHBUSTIWIWUHHHHHHSHSTIRIIIHASUVHHHHSHSTHRTTAASAS 
for power in powers: #going over various powers for 1/ 
on “power 
|] 
ARRARRARARARAAAAAA RAK AKA AAAAAA AAA ARAB AKA AAA AAA RARA AAAKAKAK 
for lamda in lamdas:  ZgoZng over each lamda value 
LI 
ARRARRARARAAAAAAAAAARARAAAAAAAAAA RAK AKA AAA RAK ARAAAKAKAK 
for oin CS: #going over each q value 
LI 
HARRARRARARARAAAAAA RAK AKA RARA AAA AKA AAA AAARARARAAAKAKAK 


print) 
print) 
La 
sprint ("---------------------------------------------------------------- 
print ("x0 =" + str(x0)+", Power 5 "+, 
=str(power)+ ", lamda = "+ str(lamda) +", q =" + str(q)) 
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Sprint ("---------------------------------------------------------------- 


#the activation function 
phi(x) = (e^(1lamda*x)-q*e^(-lamda*x))/ 
5Ce^(lamda*x)*q*e^(-lamda*x))  #formula 18.1 


# 
G(x) = 1/4*(phi(x*1) - phi(x-1)) f formula, 
SUI) 


LI 
ARRARANAKAAARARANAKRAAAAAAAARANAAARANAARANAAAAAAAAAAKANKAAAAAA 
for i in range(len(funcs)): 
LI 
ARRARARAAAAARARANAKARARANAAAANAAAAAARARANARANAAAANAAARAAAAAAAAA 
f (x)=funcs [i] 
show(f (x)) 
for n in [10000, 20000]: 
#def Lin, fi, 2): #real-valued, 
«linear neural network operators 
a return sum(f(k/n)*G(n*x-k) for ky 
sin [ceil(n*a),..,floor(n*b) ]) /sum(G(n*z-k) for k im, 
s[ceil(nka),..,floor(n+b)]) 
#leftSide = abs(L(n,f,x0)-f(x0)) 
leftSide = abs(sum(f (k/n) *G(n*x0-k),, 
for k in [ceil(n*a),...floor(n*b)])/sum(G(n*xO-k) for k in, 
e[ceii(nsa),.., floor (nb)] )-fF(xo)) 
vall = n 
val2 = leftSide.n() 
val3 = 1/(n^power).n() 
print. n = "«str(vali), "n 
“left side = "+str(val2), “An 1 
ca (Estr (power) +") = "+str(val3), An Li 
«difference = "+str(val3-val2)) 
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x0 = 1/4*pi, Power = 3/10, lamda = 1/4, q = 1/4 


sin (x) 


n = 10000 , left side = 1.95976730160918e-4 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.28997577178584e-2 

20000 , left side = 9.80070916810627e-5 
1/n° (3/10) 5.12496615052604e-2 
difference = 5.11516544135793e-2 


5 
Il 


cos (x) 


n = 10000 , left side = 1.96126495751847e-4 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.28996079522675e-2 

20000 , left side = 9.80445330771573e-5 
1/n* (3/10) = 5.12496615052604e-2 
difference = 5.11516169721832e-2 


B 
Il 


x0 = 1/4*pi, Power = 3/10, lamda = 1/4, q = 1/2 


sin (x) 


n = 10000 , left side = 9.79713085184075e-5 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.29977631395009e-2 
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: RR.scientific notation(True) 

powers = [3/10, 1/2, 7/10] 

lamdas = [1/4, 1/2, 1] #deformation parameter lamda over (0,1, 
o1] - these are the beta values in the formula 

qs = [1/4, 1/2, 1] #deformation coefficient 


funce = be D S EX Ux 2 ee x 10) oee O 


-functions 
a= -1 #the interval 
b=1 #the interval 
x0=1/2 


for power in powers: 


LI 


ARRARARAAAARAAAAA ARAB ARARAA AAA AAA AAA AAA KAKA AAA RH 
for lamda in lamdas: #going over each lamda value 


LI 
oRARRAAAAAAARARARARAAARAKARANARARARAARAKAKAA AKA AAAAAAKAAAAAA 
tom q in ds: #going over each q value 
LI 
RARRAAAAAAARARARARAAAAAKAAANARAAAAARRAKAKAK AKA AAAAAANAAAANAAA 
printo 
printo 
LI 
Sprint ("---------------------------------------------------------------- 
primb xo =" 4 str (x0) S Power — "+ Str power) + 
o", lamda = "+ str(lamda) + ", q=" + str(q)) 
LI 
Sprint ("---------------------------------------------------------------- 


#the activation function 
phi(x) = (e7(lamda*x) -q*e* (-lamda*x) ) / 
a(e^(lamda*x)*q*e^(-lamda*x))  #formula 18.1 
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# 
G(x) = 1/4*(phi(x+1) - phi(x-1)) #formula 18.9 


LI 
ARRARARAARAAAAARANAKRAAARAAAAAANAAARANAARANAANAAKAANAAARKANAAAANA 
for i in range(len(funcs)): 
LI 
ARAARAAAARAAARARANAKARARANANAAAAARANAAARAAARANANAANAAAAANKAAAAAA 
f(x)=funcs[i] 
show (f (x)) 
Tor m in KMOOGO. 206001: 
de) Ln mum #real-valued linear, 
oneural network operators 
# return sum(f(k/n)*G(n*x-k) for k in 
s[ceil(nka),..,floor(n+b)])/sum(G(nkz-k) for k in, 
o[ceil(n*a),..,floor(n*b)]) 
#leftSide = abs(L(n, f, x0) - f (x0)) 
leftSide = abs(sum(f(k/n)*G(n*xO-k) for ki, 
sin [ceil(n*a),..,floor(n*b)])/sum(G(n*x0-k) for k in, 
-[ceil(n*a),..,floor(n*b)])-f(x0)) 
vall = n 
val2 = leftSide.n() 
val3 = 1/(n^power).n() 


print | n= Warr Gyal S efus 
side = "#str(val2), “n ily 
an ('tetr (power) +") = “sstr(val3), Mn Li 
difference = "+str(val3-val2)) 
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10000 


20000 


10000 


20000 


10000 


20000 


10000 


20000 


wile 


T 


, left side = 1.46632346878395e-4 
1/n° (3/10) 6.30957344480193e-2 
difference = 6.29491021011409e-2 
, left side = 7.33348323127547e-5 
1/n° (3/10) 5.12496615052604e-2 
difference = 5.11763266729476e-2 


T 


, left side = 2.77258872223962e-4 
1/n^ (3/10) = 6.30957344480193e-2 
difference = 6.28184755757954e-2 
, left side = 1.38629436111981e-4 
1/n° (3/10) 5.12496615052604e-2 
difference = 5.11110320691484e-2 


x? 


, left side = 2.77470672764790e-4 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.28182637752545e-2 
, left side = 1.38682386247202e-4 
1/n* (3/10) = 5.12496615052604e-2 
difference = 5.11109791190132e-2 


r3 


, left side = 2.08261988522945e-4 
1/n^ (3/10) 6.30957344480193e-2 
difference = 6.28874724594964e-2 
, left side = 1.04051518979742e-4 
1/n^ (3/10) 5.12496615052604e-2 
difference = 5.11456099862806e-2 
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x 


10000 , left side = 1.38947404154099e-4 
1/n° (3/10) 6.30957344480193e-2 
difference = 6.29567870438652e-2 

n = 20000 , left side = 6.93941766531508e-5 

1/n° (3/10) 5.12496615052604e-2 

difference = 5.11802673286072e-2 


B 
Il 


g! 


n = 10000 , left side = 5.45256858194539e-6 
1/n^ (3/10) = 6.30957344480193e-2 
difference = 6.30902818794374e-2 

20000 , left side = 2.71692949521066e-6 
1/n* (3/10) = 5.12496615052604e-2 
difference = 5.12469445757652e-2 


5 
Il 


x0 = 1/2, Power = 3/10, lamda = 1/4, q= 1/2 


1 
13 
n = 10000 , left side = 7.32991512724102e-5 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.30224352967469e-2 
n = 20000 , left side = 3.66631610100310e-5 
1/n° (3/10) = 5.12496615052604e-2 
difference = 5.12129983442503e-2 
x 
n = 10000 , left side = 1.38629436112869e-4 


1/n* (3/10) = 6.30957344480193e-2 
difference = 6.29571050119065e-2 
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20000 


10000 


20000 


10000 


20000 


10000 


20000 


10000 


20000 


, left side = 6.93147180559350e-5 
1/n° (3/10) = 5.12496615052604e-2 
difference = 5.11803467872044e-2 


x? 


, left side = 1.38783582291413e-4 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.29569508657279e-2 
, left side = 6.93532546008901e-5 
1/n* (3/10) = 5.12496615052604e-2 
difference = 5.11803082506595e-2 


r3 


, left side = 1.04203355131977e-4 
1/n (3/10) 6.30957344480193e-2 
difference = 6.29915310928874e-2 
, left side = 5.20438507066179e-5 
1/n (3/10) 5.12496615052604e-2 
difference = 5.11976176545538e-2 


, left side = 6.95460549745980e-5 
1/n^(3/10) = 6.30957344480193e-2 
difference = 6.30261883930447e-2 
, left side = 3.47151785462102e-5 
1/n^(3/10) = 5.12496615052604e-2 
difference = 5.12149463267142e-2 


g! 


, left side = 2.73475758799874e-6 
1/n^ (3/10) = 6.30957344480193e-2 
difference = 6.30929996904313e-2 
, left side = 1.36058399549210e-6 
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1/n* (3/10) 5.12496615052604e-2 
difference = 5.12483009212649e-2 


x0 = 1/2, Power = 3/10, lamda = 1/4, q= 1 


T3 
n - 10000 , left side = 4.75966933644045e-8 
1/n^(3/10) = 6.30957344480193e-2 
difference = 6.30956868513260e-2 
n - 20000 , left side = 1.18991648756506e-8 


1/n^(3/10) = 5.12496615052604e-2 
difference = 5.12496496060955e-2 


T 


n = 10000 , left side = 0.000000000000000e0 
1/n^ (3/10) = 6.30957344480193e-2 
difference = 6.30957344480193e-2 

20000 , left side = 0.000000000000000e0 
1/n* (3/10) 5.12496615052604e-2 
difference = 5.1249661505260Le-2 


B 
Il 


n = 10000 , left side = 1.34928058670436e-7 
1/n° (3/10) = 6.30957344480193e-2 
difference = 6.30955995199607e-2 

n = 20000 , left side = 3.37320146259756e-8 
1/n°(3/10) = 5.12496615052604e-2 
difference = 5.12496277732458e-2 
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n = 10000 , left side = 2.02392088061165e-7 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.30955320559313e-2 

n = 20000 , left side = 5.05980219667190e-8 


1/n° (3/10) 5 .12496615052604e-2 
difference = 5.12496109072384e-2 


n = 10000 , left side = 2.02392163403675e-7 
1/n^ (3/10) 6.30957344480193e-2 
difference = 6.30955320558559e-2 

20000 , left side = 5.05980266712891e-8 
1/n* (3/10) 5.12496615052604e-2 
difference = 5.12496109072337e-2 


B 
Il 


10 


n = 10000 , left side = 2.37180713688959e-8 
1/n (3/10) 6.30957344480193e-2 
difference = 6.30957107299480e-2 

n = 20000 , left side = 5.92947202253911e-9 
1/n^(3/10) 5.12496615052604e-2 
difference = 5.12496555757884e-2 


x0 = 1/2, Power = 3/10, lamda = 1/2, q = 1/4 


43 
n = 10000 , left side = 7.33339519934928e-5 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.30224004960258e-2 
n = 20000 , left side = 3.66718634812191e-5 
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10000 


20000 


10000 


20000 


10000 


20000 


10000 


20000 


in (3/10) 5.12496615052604e-2 
difference = 5.12129896417792e-2 


, left side = 1.38629438314442e-4 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.29571050097049e-2 
, left side = 6.93147191572763e-5 
1/n* (3/10) = 5.12496615052604e-2 
difference = 5.11803467861031e-2 


, left side = 1.38684888448870e-4 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.29570495595705e-2 
, left side = 6.93285816908418e-5 
1/n* (3/10) = 5.12496615052604e-2 
difference = 5.11803329235695e-2 


r3 


, left side = 1.04055271670012e-4 
1/n^ (9/10) 6.30957344480193e-2 
difference = 6.29916791763493e-2 
, left side = 5.20068353849767e-5 
1/n° (3/10) 5.12496615052604e-2 
difference = 5.11976546698754e-2 


, left side = 6.93979298337505e-5 
1/n° (3/10) 6.30957344480193e-2 
difference = 6.30263365181856e-2 
, left side = 3.46781578120514e-5 


282 


1/n° (3/10) = 5.12496615052604e-2 
difference = 5.12149833474483e-2 


10 


10000 , left side = 2.71736996781133e-6 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.30930170780515e-2 

n = 20000 , left side = 1.35624196163052e-6 

1/n* (3/10) = 5.12496615052604e-2 

difference = 5.12483052632987e-2 


B 
Il 


23 
n = 10000 , left side = 3.66622776546421e-5 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.30590721703647e-2 
n = 20000 , left side = 1.83347566427017e-5 


Lm (3/10) 5.12496615052604e-2 
difference = 5.12313267486177e-2 


n = 10000 , left side = 6.93147149063433e-5 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.30264197331130e-2 

n = 20000 , left side = 3.46573574532272e-5 
1/n^ (3/10) 5.12496615052604e-2 
difference = 5.12150041478071e-2 
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n = 10000 , left side = 6.93557514500065e-5 
1/n^ (3710) 6. 30957344480193e-2 
difference = 6.30263786965693e-2 

n = 20000 , left side = 3.46676165891013e-5 
1/n^ (8/10) 5.12496615052604e-2 
difference = 5.12149938886713e-2 


n = 10000 , left side = 5.20475988625424e-5 
1/n^ (3/10) 6.30957344480193e-2 
difference = 6.30436868491568e-2 

n = 20000 , left side = 2.60084077771394e-5 
1/n* (3/10) 5.12496615052604e-2 
difference = 5.12236530974832e-2 


xt 


n = 10000 , left side = 3.47189280094640e-5 
1/n (3/10) 6.30957344480193e-2 
difference = 6.30610155200099e-2 

n = 20000 , left side = 1.73440694011678e-5 
1/n° (3/10) 5.12496615052604e-2 
difference = 5.12323174358592e-2 


10 


n = 10000 , left side = 1.36102387619818e-6 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.30943734241431e-2 

n = 20000 , left side = 6.78705799766121e-7 
1/n* (3/10) = 5.12496615052604e-2 
difference = 5.12489827994606e-2 
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x0 = 1/2, Power = 3/10, lamda = 1/2, q= 1 


n = 10000 , left side = 1.27810567684961e-8 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.30957216669626e-2 

n = 20000 , left side = 3.19526349823462e-9 
1/n* (3/10) = 5.12496615052604e-2 
difference = 5.12496583099969e-2 


T 


n = 10000 , left side = 0.000000000000000e0 
1/n° (3/10) 6.30957344480193e-2 
difference = 6.30957344480193e-2 

n - 20000 , left side = 0.000000000000000e0 
1/n^(3/10) 5.12496615052604e-2 
difference = 5.12496615052604e-2 


x? 


n = 10000 , left side = 3.62320168312280e-8 
1/n^ (9/10) 6.30957344480193e-2 
difference = 6.30956982160025e-2 

n - 20000 , left side = 9.05800418005143e-9 
1/n^(3/10) 5.12496615052604e-2 
difference = 5.12496524472562e-2 


n = 10000 , left side = 5.43480251358197e-8 
1/n^(3/10) 6.30957344480193e-2 
difference = 6.30956800999942e-2 

n = 20000 , left side = 1.35870062423216e-8 
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in (3/10) 5.12496615052604e-2 
difference = 5.12496479182541e-2 


10000 , left side = 5.43480303677457e-8 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.30956800999890e-2 

n = 20000 , left side = 1.35870062700771e-8 

1/n* (3/10) = 5.12496615052604e-2 

difference = 5.12496479182541e-2 


B 
Il 


PARU 


10000 , left side = 6.36892661591386e-9 
1/n^(3/10) = 6.30957344480193e-2 
difference = 6.30957280790927e-2 

n = 20000 , left side = 1.59222780251288e-9 

1/n* (3/10) = 5.12496615052604e-2 

difference = 5.12496599130326e-2 


5 
Il 


n = 10000 , left side = 3.66548739493266e-5 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.30590795740700e-2 

n = 20000 , left side = 1.83288788805358e-5 
1/n^ (3/10) 5.12496615052604e-2 
difference = 5.12313326263798e-2 
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10000 


20000 


10000 


20000 


10000 


20000 


10000 


20000 


, left side = 6.92842720413367e-5 
1/n^ (3710) 6. 30957344480193e-2 
difference = 6.30264501759780e-2 
, left side = 3.46421360207794e-5 
1/n^ (8/10) 5.12496615052604e-2 
difference = 5.12150193692396e-2 


, left side = 6.93006267839524e-5 
1/n^ (3/10) 6.30957344480193e-2 
difference = 6.30264338212354e-2 
, left side = 3.46462247063362e-5 
1/n* (3/10) 5.12496615052604e-2 
difference = 5.12150152805540e-2 


r3 


, left side = 5.19877388821810e-5 
1/n (3/10) 6.30957344480193e-2 
difference = 6.30437467091371e-2 
, left side = 2.59877353861737e-5 
1/n° (3/10) 5.12496615052604e-2 
difference = 5.12236737698742e-2 


xt 


, left side = 3.46666736098927e-5 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.30610677744094e-2 
, left side = 1.73272017113674e-5 
1/n* (3/10) = 5.12496615052604e-2 
difference = 5.12323343035490e-2 
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10000 , left side = 1.35608586396773e-6 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.30943783621554e-2 

20000 , left side = 6.77323254739525e-7 
1/n* (3/10) = 5.12496615052604e-2 
difference = 5.12489841820056e-2 


B 
Il 


B 
Il 


10000 , left side = 1.83480025741645e-5 
1/n° (3/10) 6.30957344480193e-2 
difference = 6.30773864454452e-2 

n = 20000 , left side = 9.17512596976255e-6 

1/n° (3/10) 5.12496615052604e-2 

difference = 5.12404863792906e-2 


B 
Il 


T 


10000 , left side = 3.46840545251137e-5 
1/n^ (3/10) = 6.30957344480193e-2 
difference = 6.30610503934942e-2 

n = 20000 , left side = 1.73420272625568e-5 

1/n* (3/10) = 5.12496615052604e-2 

difference = 5.12323194779978e-2 


5 
Il 


m 
n - 10000 , left side = 3.46968096895939e-5 
1/n^(3/10) = 6.30957344480193e-2 
difference = 6.30610376383297e-2 
n = 20000 , left side = 1.73452160537879e-5 
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in (3/10) 5.12496615052604e-2 
difference = 5.12323162892066e-2 


10000 , left side = 2.60321748816461e-5 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.30697022731377e-2 

n = 20000 , left side = 1.30113037888624e-5 

1/n°(3/10) = 5.12496615052604e-2 

difference = 5.12366502014715e-2 


B 
Il 


10000 , left side = 1.73611624921383e-5 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.30783732855272e-2 

n = 20000 , left side = 8.67579712438005e-6 

1/n°(3/10) = 5.12496615052604e-2 

difference = 5.12409857081360e-2 


5 
Il 


q 10 


n = 10000 , left side = 6.79666223719162e-7 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.30950547817956e-2 

20000 , left side = 3.39272144287165e-7 
1/n* (3/10) = 5.12496615052604e-2 
difference = 5.12493222331161e-2 


D 
Il 


x0 = 1/2, Power = 3/10, lamda = 1, q= 1 


10000 


20000 


10000 


20000 


10000 


20000 


10000 


20000 


, left side = 4.08075506719285e-9 
1/n^ (3710) 6.30957344480193e-2 
difference = 6.30957303672643e-2 
, left side = 1.02018837822016e-9 
1/n^ (8/10) 5.12496615052604e-2 
difference = 5.12496604850720e-2 


X 


, left side = 0.000000000000000e0 
1/n^ (3/10) 6.30957344480193e-2 
difference = 6.30957344480193e-2 
, left side = 0.000000000000000e0 
1/n^(3/10) 5.12496615052604e-2 
difference = 5.12496615052604e-2 


x? 


, left side = 1.15682139423257e-8 
1/n (3/10) 6.30957344480193e-2 
difference = 6.30957228798054e-2 
, left side = 2.89205359660372e-9 
1/n^(3/10) 5.12496615052604e-2 
difference = 5.12496586132068e-2 


, left side = 1.73523209134885e-8 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.30957170956984e-2 
, left side = 4.33808025612770e-9 
1/n* (3/10) = 5.12496615052604e-2 
difference = 5.12496571671801e-2 
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n = 10000 , left side = 1.73523213436999e-8 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.30957170956980e-2 

n = 20000 , left side = 4.33808787503320e-9 


1/n° (3/10) = 5.12496615052604e-2 
difference = 5.12496571671725e-2 


10 


n = 10000 , left side = 2.03347633935362e-9 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.30957324145430e-2 

20000 , left side = 5.08369847954104e-10 
1/n* (3/10) = 5.12496615052604e-2 
difference = 5.12496609968905e-2 


B 
Il 


10000 , left side = 1.46632346878395e-4 
1/n°(1/2) = 1.00000000000000e-2 
difference = 9.85336765312161e-3 

n = 20000 , left side = 7.33348323127547e-5 

1/n°(1/2) = 7.07106781186548e-3 

difference = 6.99773297955272e-3 


5 
Il 


£ 
n = 10000 , left side = 2.77258872223962e-4 
1/n^(1/2) = 1.00000000000000e-2 
difference = 9.72274112777604e-3 
n = 20000 , left side = 1.38629436111981e-4 
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10000 


20000 


10000 


20000 


10000 


20000 


10000 


20000 


i/n” (1/2) = 7.07106781186548e-3 
difference = 6.93243837575349e-3 


x? 


, left side = 2.77470672764790e-4 
1/n° (1/2) = 1.00000000000000e-2 
difference = 9.72252932723521e-3 
, left side = 1.38682386247202e-4 
1/n* (1/2) = 7.07106781186548e-3 
difference = 6.93238542561827e-3 


r3 


, left side = 2.08261988522945e-4 
1/n^(1/2) = 1.00000000000000e-2 
difference = 9.79173801147705e-3 
, left side = 1.04051518979742e-4 
1/n* (1/2) = 7.07106781186548e-3 
difference = 6.96701629288573e-3 


xt 


, left side = 1.38947404154099e-4 
1/n* (1/2) = 1.00000000000000e-2 
difference = 9.86105259584590e-3 
, left side = 6.93941766531508e-5 
1/n* (1/2) = 7.07106781186548e-3 
difference = 7.00167363521232e-3 


10 


, left side = 5.45256858194539e-6 
1/n* (1/2) = 1.00000000000000e-2 
difference = 9.99454743141806e-3 
, left side = 2.71692949521066e-6 
1/n* (1/2) = 7.07106781186548e-3 
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difference = 7.06835088237026e-3 
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Ca 


6 Real-valued neural network approximation based on 
the q-deformed and A-parametrized Hyperbolic Tan- 
gent - in the C# programming language 


We have tested some of the results given above using C# (instead of SageMath). 


It is important to note that these results have a limited accuracy. In general, 
“Double precision numbers are accurate up to sixteen decimal places but after 
calculations have been done there may be some rounding errors to account for.” 


|4] 
We also created versions of our code that works with Decimal numbers - which 
allows computations with more significant decimal places. 


In some cases we got the same results as seen in the sections above where we 
used SageMath, while in others, we got NaN (Not a number) or even “Unhandled 
exception. System.OverflowException: Value was either too large or too small 
for a. Decimal.” 


Please note that, as with the previous chapters, we removed several of the 
results generated by the code below. 


using System; 
using System.Diagnostics; 


StreamWriter outFile = new StreamWriter("Results.txt''); 


double[] powers = { 3.0 / 10, 1.0 / 2, 7.0 / 10 }; 
double[] lamdas = { 1.0 / 4, 1.0/2, 1}; 
double[] qs = { 1.0 / 4, 1.0 /2, 1 }; //deformation coefficient 


//funcs = [x^(1/3), x] #choice of functions 
List <Func < double, double > > funcs = new(); List funcNames,, 
47 new(); 
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funcNames.Add("x"); funcs.Add((x) => x); //for only a single, 
—statement 

funcNames.Add("x^2"); funcs.Add((x)=> x * x); //for only ay 
-single statement 

funcNames.Add("x^3"); funcs.Add((x) => x * x * x); //for only, 
sa single statement 

tuncNames Add ("x4") funcs.Add((x)=> x * x * x * x); //foru 
-only a single statement 

funcNames.Add("x710"); funcs.Add((x) => Math.Pow(x, 10)); // 
-for only a single statement 


double a = -1;// #the interval 
double b = 1; // #the interval 
double x0 = 1.0 / 2; 


foreach (var power in powers) { 
foreach (var lamda in lamdas) { 
foreach (var q in qs) { 
outFile.WriteLine(); outFile.WriteLine(); 
outFile. 


oWriteLine("---------------------------------------------------- 


outFile.WriteLine($"xO = {x0}, Power = {power} ,1 
slamda = {lamda} , q = {q}"); 
outFile. 


 WriteLine("---------------------------------------------------- 


//the activation function 
Func«double, double, double, double» phi = (lamda, q,u 


2X) => 


return (Math.Pow(Math.E, (lamda * x)) - q * Math. 
-Pow(Math.E, (-lamda * x))) 
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/ (Math.Pow(Math.E, (lamda * x)) + q * Math. 
-Pow(Math.E, (-lamda * x))); // #formula 18.1 


Je 


Func«double, double, double, double» G = (lamda, q,u 


2X) => 
{ 
return 1.0 / 4 * (phi(lamda, q, x + 1) -u 
«phi(lamda, q, x - 1)); //#formula 18.91 
T 
int indexF = -1; 
// 


EHEHEHEH HEHE HEHE EE EEE HRH HH HH HH 
foreach (var f in funcs) 
// 

ca HE HEHE HE HEHE HE HEHE HH HH HE HEHE HH EE EEE HH HH HH HH 


1 
indexF++; 


//show(£ (x)) 
outFile.WriteLine($"{funcNames[indexF]}"); 
foreach (var n in new int[] { 10, 5000 
200, 500, 1000, 2000, 5000, 10_000 }) //, 50_000, 100_000 
{ 
Func<double, Func<double, double», double, 
«double» L = (n, f, x) => //#real-valued linear neural, 
-network operators 
{ 
double totalNumer = 
double totalDenom 


H 1 
oo 
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for (double k = Math.Ceiling(n * a); ki 
<= Math.Floor(n * b); k++) 


{ 
totalNumer += f(k / n) * G(lamda,,, 
q, n * x- k); 
totalDenom += G(lamda, q, n * x -i 
TOF 
} 
return totalNumer / totalDenom; 
F; 
double computedL = Lin, f, x0); 
double computedf = f(x0); 
var leftSide = Math.Abs(computedL - computedf) ; 
outFile.WriteLine($" -------- EIC Hn i, <W) Si 
-{computedL}") ; 
outFile.WriteLine($" -------- > f(x0) =u 
Aicomputedf)"); 
outFile.WriteLine($" -------- > leftSide =, 


s{leftSide}"); 
var vall = n; 
var val2 = leftSide; 
var val3 = 1 / (Math.Pow(n, power)); 


outFile.WriteLine($" n = {val1}, left 
aside = {val2:F15}, 1 / n ^ {power:F4} = {val13:F15}"); 

outFile.WriteLine($" difference =, 
vals - valle sels "); 


y 


} 
outFile.Close(); 


Here are some of the results obtained using the code above: 
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x0 = 0,5, Power = 0.3 , lamda = 0.25 , q = 0.25 


—— > L(n, f, x0) = 0.6469605415088784 
TAR > f(x0) = 0.5 
Ayo » leftSide = 0.14696054150887838 
n = 10, left side = 0.146960541508878, 1 / n^0.3000 = O. 
4501187233627 272 
difference = 0.354226692118394 


eee > L(n, f, x0) = 0.6280448189448932 
a > f(x0) = 0.5 
esse => > leftSide = 0.12804481894489317 
n = 20, left side = O.128044818944893, 1 / n^0.3000 = O. 
-407090531536904 
difference = 0.279045712592011 


-------- > leftSide = 0.05544584280594367 
n = 50, left side = 0.055445842805944, 1 / n^0.3000 = 0. 
-309249494710992 


difference = 0.253803651905048 


o n > L(n, f, x0) = 0.5277258872001901 
-------- > f(x0) = 0.5 
menase » leftSide = 0.02772588720019009 
n = 100, left side = 0.027725887200190, 1 / n^0.3000 = O. 
-251188643150958 
difference = 0.223462755950768 
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——— > L(n, f, x0) = 0.513862943611199 
— > f(x0) = 0.5 
ne > leftSide = 0.013862943611198997 
n = 200, left side = 0.013862943611199, 1 / n^0.3000 = O. 
-204028577336837 
difference = 0.190165633725638 


—— > L(n, f, x0) = 0.5055451774444791 
—X— » f(x0) = 0.5 
See > leftSide = 0.005545177444479132 
n = 500, left side = 0.005545177444479, 1 / n^0.3000 = O. 
154991898754834 
difference = 0.149446721310355 


€—M—— > Lin, f, x0) =:0.5027725887222397 
—€— » f(x0) = 0.5 
se > leftSide = 0.0027725887222397327 
n = 1000, left side = 0.002772588722240, 1 / n^0.3000 =, 
--0.125892541179417 
difference = 0.123119952457177 


— » L(n, f, x0) = NaN 
—— > f(x0) = 0.5 
—— > leftSide = NaN 
n = 2000, left side = NaN, 1 / n^0.3000 = O. 
$102256518256357 
difference = NaN 


DEAE » leftSide = NaN 
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n = 5000, left side = NaN, 1 / n°0.3000 = O. 
$077679960971573 
difference = NaN 


-------- > leftSide = NaN 
n = 10000, left side = NaN, 1 / n^0.3000 = 0. 
-063095734448019 
difference = NaN 


— > L(n, f, x0) = 0.49406895721509386 
—— » f(x0) = 0.25 
sesta > leftSide = 0.24406895721509386 
n = 10, left side = 0.244068957215094, 1 / n^0.3000 = 0. 
-501187233627272 
difference = 0.257118276412178 


ehe cs > L(n, f, x0) = 0.42339349636223705 
rire > f(x0) = 0.25 
—— » leftSide = 0.17339349636223705 
n = 20, left side = 0.173393496362237, 1 / n^0.3000 = O. 
-407090531536904 
difference = 0.233697035174667 


—— » L(n, f, x0) = 0.31391431405764025 
ee —— » f(x0) = 0.25 
eerie Diem » leftSide = 0.06391431405764025 
n = 50, left side = 0.063914314057640, 1 / n^0.3000 = O. 
-309249494710992 
difference = 0.245335180653351 
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—— > L(n, f, x0) = 0.2798438925970292 
———— > £(x0) = 0.25 
Louie > leftSide = 0.029843892597029187 
n = 100, left side = O.O29843892597029, 1 / n70.3000 = 0. 
--251188643150958 
difference = 0.221344750553929 


——À > L(n, f, x0) = 0.26439244496346914 
—— > f(x0) = 0.25 
MÀ » leftSide = 0.014392444963469142 
n - 200, left side = 0.014392444963469, 1 / n^0.3000 = O. 
-204028577336837 
difference = 0.189636132373368 


—— > L(n, f, x0) = 0.25562989766084293 
—€———— > f(x0) = 0.25 
© > leftSide = 0.005629897660842931 
n = 500, left side = 0.005629897660843, 1 / n^0.3000 = 0. 
.154991898754834 
difference = 0.149362001093991 


SEE > L(n, f, x0) = 0.2527937687763307 
— > f(x0) = 0.25 
-------- » leftSide = 0.002793768776330696 
n = 1000, left side = 0.002793768776331, 1 / n^0.3000 =, 
-0.125892541179417 


difference = 0.123098772403086 


— > L(n, f, x0) = NaN 
— » f(x0) = 0.25 


———— » leftSide = NaN 
n = 2000, left side = NaN, 1 / n^0.3000 = O. 
$102256518256357 
difference = NaN 


Soda > L(n, f, x0) = NaN 
PITE > f(x0) = 0.25 
-— —— » leftSide = NaN 
n = 5000, left side = NaN, 1 / n^0.3000 = O. 
-077679960971573 
difference = NaN 


outa > L(n, f, x0) = NaN 
eee > f(x0) = 0.25 
—— » leftSide - NaN 
n = 10000, left side = NaN, 1 / n^0.3000 = O. 
--063095734448019 
difference = NaN 


cela > L(n, f, x0) = 0.39553208148695584 
EN » f(x0) = 0.125 
——— » leftSide = 0.27053208148695584 


n = 10, left side = 0.270532081486956, 1 / n^0.3000 = 0. 


501187233627272 
difference = 0.230655152140317 


Deus > L(n, f, x0) = 0.3003038582607329 
Fees on > f(x0) = 0.125 
— » leftSide = 0.17530385826073291 


n = 20, left side = 0.175303858260733, 1 / n^0.3000 = O. 


-407090531536904 
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difference = 0.231786673276172 


———— » L(n, f, x0) = 0.18035341668819518 
Le > f(x0) = 0.125 
Asse > leftSide = 0.055353416688195184 
n = 50, left side = 0.055353416688195, 1 / n^0.3000 = 0. 
-309249494710992 
difference = 0.253896078022797 


—— > L(n, f, x0) = 0.14910496707077794 
nee > f(x0) = 0.125 
ee > leftSide = 0.024104967070777944 
n = 100, left side = 0.024104967070778, 1 / n^0.3000 = O. 
.251188643150958 
difference = 0.227083676080180 


semine > L(n, f, x0) = 0.13620815268453845 
tete > f(x0) = 0.125 
€ » leftSide = 0.011208152684538453 
n = 200, left side = O.O11208152684538, 1 / n^0.3000 = O. 
-204028577336837 
difference = 0.192820424652299 


—M > L(n, f, x0) = 0.1292870317565595 
—— > f(x0) = 0.125 
E > leftSide = 0.004287031756559506 
n = 500, left side = 0.004287031756560, 1 / n^0.3000 = O. 
154991898754834 
difference = 0.150704866998274 


PAIS > L(n, f, x0) = 0.12711134516639788 
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——— > f(x0) = 0.125 
== > leftSide = 0.002111345166397882 
n = 1000, left side = 0.002111345166398, 1 / n^0.3000 =, 
-0.125892541179417 
difference = 0.123781196013019 


eee > L(n, f, x0) = NaN 
in > f(x0) = 0.125 
nn EE > leftSide = NaN 
n = 2000, left side = NaN, 1 / n^0.3000 = O. 
+102256518256357 
difference = NaN 


— » L(n, f, x0) = NaN 
— — » f(x0) = 0.125 
mere » leftSide = NaN 
n = 5000, left side = NaN, 1 / n^0.3000 = O. 
SO77679960971573 
difference = NaN 


ue = > L(n, f, x0) = NaN 
PN » f(x0) = 0.125 
Lescure > leftSide = NaN 
n = 10000, left side = NaN, 1 / n^0.3000 = 0. 
--063095734448019 
difference = NaN 


C » L(n, f, x0) = 0.33431165532114465 
mm > £(x0) = 0.0625 
NR » leftSide - 0.27181165532114465 
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n = 10, left side = 0.271811655321145, 1 / n^0.3000 = O. 
501187233627272 
difference = 0.229375578306128 


——— > L(n, f, x0) = 0.22220078089792553 
—— > f(x0) = 0.0625 
Venn. > leftSide = 0.15970078089792553 
n = 20, left side = 0.159700780897926, 1 / n^0.3000 = 0. 
-407090531536904 
difference = 0.247389750633979 


see > L(n, f, x0) = 0.10528678938945549 
Re > f(x0) = 0.0625 
a  — > leftSide = 0.04278678938945549 
n = 50, left side = 0.042786789389455, 1 / n^0.3000 = O. 
-309249494710992 
difference = 0.266462705321536 


se > L(n, f, x0) = 0.07982139153498581 
—— > f(x0) = 0.0625 
presenze > leftSide = 0.01732139153498581 
n = 100, left side = 0.017321391534986, 1 / n^0.3000 = 0. 
-251188643150958 
difference = 0.233867251615972 


€— > L(n, f, x0) = 0.07026000677274202 
—— » f(x0) = 0.0625 
= > leftSide = 0.007760006772742023 
n = 200, left side = 0.007760006772742, 1 / n^0.3000 = 0. 
-204028577336837 
difference = 0.196268570564095 
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——— » L(n, f, x0) = 0.06540182870840235 
— » f(x0) = 0.0625 
aoe > leftSide = 0.002901828708402346 
n = 500, left side = 0.002901828708402, 1 / n^0.3000 = 0. 
154991898754834 
difference = 0.152090070046431 


——— > L(n, f, x0) = 0.06391833296468906 
——À > f(x0) = 0.0625 
ne > leftSide = 0.0014183329646890591 
n = 1000, left side = 0.001418332964689, 1 / n^0.3000 =, 
-0.125892541179417 
difference = 0.124474208214728 


aiuti > L(n, f, x0) = NaN 
— » f(x0) = 0.0625 
——— » leftSide = NaN 
n = 2000, left side = NaN, 1 / n^0.3000 = O. 
$102256518256357 
difference = NaN 


ere ee > L(n, f, x0) = NaN 
— » f(x0) = 0.0625 
cer mc » leftSide = NaN 
n = 5000, left side = NaN, 1 / n^0.3000 = O. 
077679960971573 
difference = NaN 


PIOS > Lin, f, x0) = NaN 
ni iii > f(x0) = 0.0625 
RIA > leftSide = NaN 
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n = 10000, left side = NaN, 1 / n^0.3000 = O. 
-063095734448019 
difference = NaN 


————— » L(n, f, x0) = 0.18782738583155176 
—— » f(x0) = 0.0009765625 
———— > left5ide = 0.18685082333155176 
n = 10, left side = 0.186850823331552, 1 / n^0.3000 = 0. 
-501187233627272 
difference = 0.314336410295721 


cole > L(n, f, x0) = 0.06681134142050742 
— » f(x0) = 0.0009765625 
—— » leftSide = 0.06583477892050742 
n = 20, left side = 0.065834778920507, 1 / n^0.3000 = 0. 
-407090531536904 
difference = 0.341255752616397 


—— > L(n, f, x0) = 0.0058474132218746255 
— MÀ > f(x0) = 0.0009765625 
esse > leftSide = 0.0048708507218746255 
n = 50, left side = 0.004870850721875, 1 / n^0.3000 = O. 
-309249494710992 
difference = 0.304378643989117 


— > L(n, f, x0) = 0.0020762699143100087 
nn > £(x0) = 0.0009765625 
d: » leftSide = 0.0010997074143100087 
n - 100, left side = 0.001099707414310, 1 / n^0.3000 = O. 
-251188643150958 
difference = 0.250088935736648 
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kiere sue > L(n, f, x0) = 0.0013593673938147267 
—M » f(x0) = 0.0009765625 
-------- » leftSide = 0.0003828048938147267 
n = 200, left side = 0.000382804893815, 1 / n70.3000 = 0. 
-204028577336837 


difference = 0.203645772443022 


——— > L(n, f, x0) = 0.0011008394681483109 
T » f(x0) = 0.0009765625 
-------- » leftSide = 0.00012427696814831086 
n = 500, left side = 0.000124276968148, 1 / n70.3000 = 0. 
-154991898754834 


difference = 0.154867621786685 


esse > L(n, f, x0) = 0.0010345676952653602 
€: » f(x0) = 0.0009765625 
-------- » leftSide = 5.800519526536017E-O5 
n = 1000, left side = 0.000058005195265, 1 / n^0.3000 =, 
-0.125892541179417 


difference = 0.125834535984151 


— > L(n, f, x0) = NaN 
——S » f(x0) = 0.0009765625 
— » leftSide = NaN 
n = 2000, left side = NaN, 1 / n^0.3000 = O. 
+102256518256357 
difference = NaN 


— > L(n, f, x0) = NaN 
MM: » f(x0) = 0.0009765625 
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sis > leftSide = NaN 
n = 5000, left side = NaN, 1 / n^0.3000 = O. 
SO77679960971573 
difference = NaN 


—— > Là, f, x0) = NaN 
5. > £(x0) = 0.0009765625 
-— o » leftSide = NaN 
n = 10000; left side = NaN, 1 / n^0.3000 = 0. 
--063095734448019 
difference = NaN 


x0 = 0.5, Power = 0.3 , lamda = 0.25 , q= 0.5 


— > L(n, f, x0) = 0.5568097172543792 
— » f(x0) = 0.5 
€ » leftSide = 0.05680971725437922 
n = 10, left side = 0.056809717254379, 1 / n^0.3000 = O. 
-501187233627272 
difference = 0.444377516372893 


—M > L(n, f, x0) = 0.5632752819000139 
ee > f(x0) = 0.5 
ss > leftSide = 0.06327528190001386 
n = 20, left side = 0.063275281900014, 1 / n^0.3000 = O. 
-407090531536904 
difference = 0.343815249636891 


PAIS > L(n, f, x0) = 0.5277227554082918 
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-------- > leftSide = 0.027722755408291833 
n = 50, left side = 0.027722755408292, 1 / n^0.3000 = 0. 
-309249494710992 


difference = 0.281526739302700 


n = 100, left side = 0.013862943599786, 1 / n70.3000 = 0. 
-251188643150958 


difference = 0.237325699551172 


——— > L(n, f, x0) = 0.5069314718055993 
RE » f(x0) = 0.5 
-------- > leftSide = 0.006931471805599276 
n = 200, left side = 0.006931471805599, 1 / n^0.3000 = O. 
20402857 7336837 


difference = 0.197097105531238 


enr > L(n, f, x0) = 0.5027725887222398 
-------- > fO) = 0.5 
Seen e » leftSide = 0.0027725887222398438 
n = 500, left side = 0.002772588722240, 1 / n^0.3000 = O. 
--154991898754834 
difference = 0.152219310032594 


—Á— > L(n, f, x0) = 0.5013862943611196 
— » f(x0) = 0.5 
selce > leftSide = 0.0013862943611195888 
n = 1000, left side = 0.001386294361120, 1 / n^0.3000 =, 
0. 125892541179417 
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difference = 0. 124506246818297 


= > L(n, f, x0) = NaN 
SIRENE > f(x0) = 0.5 
— » leftSide - NaN 


n = 2000, left side = NaN, 1 / n^0.3000 = O. 


«102756518256357 
difference - NaN 


ETUDES > L(n, f, x0) = NaN 
Sen ene > f(x0) = 0.5 
— » leftSide - NaN 


n = 5000, left side = NaN, 1 / n^0.3000 = 0. 


$077679960971573 
difference = NaN 


Encre WET > L(n; f, x0) = NaN 
See > f(x0) = 0.5 
See > leftSide = NaN 


n = 10000, left side = NaN, 1 / n^0.3000 = O. 


063095734448019 
difference = NaN 


——— » L(n, f, x0) = 0.39787275241087827 
Qo » f(x0) = 0.25 
see > leftSide = 0.14787275241087827 
n = 10, left side = 0.147872752410878, 
-501187233627272 
difference = 0.353314481216394 
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1 / n^0.3000 = 0. 


——— > L(n, f, x0) = 0.3478605569036921 
—— » f(x0) = 0.25 
— » leftSide = 0.09786055690369211 
n = 20, left side = 0.097860556903692, 1 / n^0.3000 = 0. 
-407090531536904 
difference = 0.309229974633212 


———— > L(n, f, x0) = 0.2838868135786706 
——— > f(x0) = 0.25 
OS » leftSide = 0.03388681357867063 
n = 50, left side = 0.033886813578671, 1 / n^0.3000 = 0. 
-309249494710992 
difference = 0.275362681132321 


€— » L(n, f, x0) = 0.26540440538603105 
—— > f(x0) = 0.25 
rs > leftSide = 0.01540440538603105 
n = 100, left side = 0.015404405386031, 1 / n^0.3000 = O. 
-251188643150958 
difference = 0.235784237764927 


— > L(n, f, x0) = 0.25731683725369436 
—— > f(x0) = 0.25 
ose > leftSide = 0.007316837253694364 
n = 200, left side = 0.007316837253694, 1 / n^0.3000 = 0. 
-204028577336837 
difference = 0.196711740083143 


cossa > L(n, f, x0) = 0.2528342471939351 
TORRENTE > f(x0) = 0.25 
—— » leftSide = 0.002834247193935102 
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n = 500, left side = O.OO2834247193935, 1 / n^0.3000 = 0. 
~154991898754834 
difference = 0.152157651560899 


——— > L(n, f, x0) = 0.2514017089790437 
—— > f(x0) = 0.25 
ee > leftSide = 0.001401708979043681 
n = 1000, left side = 0.001401708979044, 1 / n^0.3000 =, 
-0.125892541179417 
difference = 0.124490832200373 


—— > L(n, f, x0) = NaN 
— > f(x0) = 0.25 
Ses > leftSide = NaN 
n = 2000, left side = NaN, 1 / n^0.3000 = 0. 
«1022565182b6357 
difference - NaN 


—S > L(n, f, x0) = NaN 
——Á » f(x0) = 0.25 
——— > leftSide = NaN 
n = 5000, left side = NaN, 1 / n^0.3000 = 0. 
-077679960971573 
difference = NaN 


-------- > L(n, f, x0) = NaN 
ETE RE > f(x0) = 0.25 
ne > leftSide = NaN 
n = 10000, left side = NaN, 1 / n^0.3000 = O. 
-063095734448019 
difference = NaN 
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——— > L(n, f, x0) = 0.29819200043142563 
— > f(x0) = 0.125 
€—— € » leftSide = 0.17319200043142563 
n = 10, left side = O.173192000431426, 1 / n^0.3000 = 0. 
-501187233627272 
difference = 0.327995233195847 


——À > L(n, f, x0) = 0.22886492552153206 
—— > f(x0) = 0,125 
“ica > leftSide = 0.10386492552153206 
n = 20, left side = 0.103864925521532, 1 / n^0.3000 = 0. 
--407090531536904 
difference = 0.303225606015372 


— > LO f, 20) = 0. 155507/37335115655 
€— > OO) = 0,125 
seni > leftSide = 0.030507373351156553 
n = 50, left side = 0.030507373351157, 1 / n^0.3000 = 0. 
--309249494710992 
difference = 0.278742121359835 


— » L(n, f, x0) = 0.13776817957524634 
—— > f(x0) = 0.125 
= > leftSide = 0.012768179575246341 
n = 100, left side = O.O12768179575246, 1 / n^0.3000 = O. 
-251188643150958 
difference = 0.238420463575712 


boue > L(n, f, x0) = 0.1307839994262529 
— » f(x0) = 0.125 
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Lissa > leftSide = 0.005783999426252906 
n = 200, left side = 0.005783999426253, 1 / n70.3000 = 0. 
-204028577336837 
difference = 0.198244577910584 


——— > L(n, f, x0) = 0.12717239948281703 
—— > f(x0) = 0.125 
Deene > leftSide = 0.002172399482817028 
n = 500, left side = 0.002172399482817, 1 / n^0.3000 = O. 
154991898754834 
difference = 0.152819499272017 


eee > L(n, f, x0) = 0.12606290147692495 
— » f(x0) = 0.125 
se > leftSide = 0.001062901476924949 
n = 1000, left side = 0.001062901476925, 1 / n^0.3000 =, 
-0.125892541179417 
difference = 0.124829639702492 


nr = > L(n, f, x0) = NaN 
ee > f(x0) = 0.125 
PRE > leftSide = NaN 
n = 2000, left side = NaN, 1 / n^0.3000 = O. 
$102256518256357 
difference = NaN 


tise te > L(n, f, x0) = NaN 
a > f(x0) = 0.125 
— > leftSide = NaN 
n = 5000, left side = NaN, 1 / n^0.3000 = O. 
+077679960971573 
difference = NaN 
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—— > L(n, f, x0) = NaN 
MEINER » f(x0) = 0.125 
Lebe » leftSide - NaN 


n = 10000, left side = NaN, 1 / n^0.3000 = O. 


063095734448019 
difference = NaN 


—— > L(n, f, x0) = 0.24275735469621276 
Salato > f(x0) = 0.0625 
esse » leftSide = 0.18025735469621276 
n = 10, left side = 0.180257354696213, 
-501187233627272 
difference = 0.320929878931060 


—€—— > L(n, f, x0) = 0.15884980900644186 
——— > f(x0) = 0.0625 
€ » leftSide = 0.09634980900644186 
n - 20, left side = 0.096349809006442, 
-407090531536904 
difference = 0.310740722530463 


—— > L(n, f, x0) = 0.0866914336230854 
—— M > f(x0) = 0.0625 
dot iesus » leftSide = 0.0241914336230854 
n = 50, left side = 0.024191433623085, 
--309249494710992 
difference = 0.285058061087906 


PAIS > L(n, f, x0) = 0.07187035404303936 
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1 / n^0.3000 = 0. 


1 / n^0.3000 = 0. 


1 / n^0.3000 = 0. 


——— > f(x0) = 0.0625 
= > leftSide = 0.009370354043039361 
n = 100, left side = 0.009370354043039, 1 / n^0.3000 = O. 
.251188643150958 
difference = 0.241818289107919 


—— > L(n, f, x0) = 0.06655904957310244 
€ » f(x0) = 0.0625 
-------- » leftSide - 0.004059049573102436 
n = 200, left side = 0.004059049573102, 1 / n^0.3000 = 0. 
-204028577336837 


difference = 0.199969527763735 


— » L(n, f, x0) = 0.06397973714572872 
€— » f(x0) = 0.0625 
geb eps » leftSide = 0.0014797371457287156 
n = 500, left side = 0.001479737145729, 1 / n^0.3000 = O. 
.154991898754834 
difference = 0.153512161609105 


— > L(n, f, x0) = 0.06321638757896159 
—— > f(x0) = 0,0625 
Seen e » leftSide = 0.0007163875789615859 
n = 1000, left side = 0.000716387578962, 1 / n^0.3000 =, 
540.125892541179417 
difference = 0.125176153600455 


—— > L(n, f, x0) = NaN 
EE > f(x0) = 0.0625 
lea > leftSide = NaN 
n = 2000, left side = NaN, 1 / n^0.3000 = 0. 
102256518256357 
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difference = NaN 


ME ERE » L(n, £, x0) = NaN 
de > f(x0) = 0.0625 
===. > leftSide = NaN 


n = 5000, left side = NaN, 1 / n^0.3000 = 0. 


$077679960971573 
difference = NaN 


eee sere > L(n, f, x0) = NaN 
mE > f(x0) = 0.0625 
—— » leftSide - NaN 


n = 10000, left side = NaN, 1 / n^0.3000 = O. 


063095734448019 
difference = NaN 


TEN > L(n, f, x0) = 0.12023726345333331 
eer » f(x0) = 0.0009765625 
— » leftSide - 0.11926070095333331 


n 10, left side = 0.119260700953333, 


:4H01187233627272 
difference = 0.381926532673939 


—— » L(n, f, x0) = 0.03832308332375248 
"HO > f(x0) = 0.0009765625 
siii > leftSide = 0.03734652082375248 


n = 20, left side = 0.037346520823752, 


-407090531536904 
difference = 0.369744010713152 
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1 / n^0.3000 = 0. 


1 / n^0.3000 = 0. 


— > L(n, f, x0) = 0.003778192061572009 
——— » f(x0) = 0.0009765625 
-------- » leftSide - 0.002801629561572009 
n = 50, left side = 0.002801629561572, 1 / n^0.3000 = 0. 
-309249494710992 


difference = 0.306447865149420 


———— > L(n, f, x0) = 0.0016094677211458996 
——— » f(x0) = 0.0009765625 
deis » leftSide = 0.0006329052211458996 
n = 100, left side = 0.000632905221146, 1 / n^0.3000 = 0. 
.251188643150958 
difference = 0.250555737929812 


— » L(n, f, x0) = 0.0011886064533363808 
— » f(x0) = 0.0009765625 
rs > leftSide = 0.00021204395333638084 
n = 200, left side = 0.000212043953336, 1 / n^0.3000 = 0. 
-204028577336837 
difference = 0.203816533383501 


— > L(n, f, x0) = 0.0010420433182459323 
—— » f(x0) = 0.0009765625 
Tete » leftSide = 6.54808182459323E-O5 
n = 500, left side = 0.000065480818246, 1 / n^0.3000 = 0. 
-154991898754834 
difference = 0.154926417936588 


ii > L(n, f, x0) = 0.00100640630978359 
MEET > f(x0) = 0.0009765625 
—Ü > leftSide = 2.9843809783589893E-05 
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DJ 


n = 1000, left side = 0.000029843809784, 1 / n70.3000 =, 
-0.125892541179417 


difference = 0.125862697369633 


— m > L(n, f, x0) = NaN 
EOS » f(x0) = 0.0009765625 
REN » leftSide = NaN 


n = 2000, left side = NaN, 1 / n^0.3000 = O. 
4102256518256357 


difference - NaN 


—— NO > L(n, f, x0) = NaN 
eee > f(x0) = 0.0009765625 
Enben se > leftSide = NaN 


n = 5000, left side = NaN, 1 / n^0.3000 = 0. 
$077679960971573 


difference = NaN 


ee — » L(n, £, x0) = NaN 
PER TREE » f(x0) = 0.0009765625 
— » leftSide = NaN 


n = 10000, left side = NaN, 1 / n^0.3000 = O. 
063095734448019 


difference = NaN 


Next, we use the cos and sin functions (we also changed the interval, and tried 
various values for x0). Here is the code: 


using System; 
using System.Diagnostics; 


StreamWriter outFile = new StreamWriter("Results2.txt''); 
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double powers = { 3.0 / 10, 1.0 / 2, 7.0 / 10 }; 
double[] lamdas = { 1.0 / 4, 1.0/2, 1}; 
double[] qs = { 1.0 / 4, 1.0 /2, 1 }; //deformation coefficient 


//funcs = [x^(1/3), x] #choice of functions 
List <Func < double, double > > funcs = new(); List funcNames,, 
o= new(); 


funcNames.Add("sin(x)"); funcs.Add((x) => Math.Sin(x)); 
funcNames.Add("cos(x)"); funcs.Add((x) => Math.Cos(x)); 


double a = -Math.PI;// #the interval 
double b = Math.PI; // #the interval 
double li) «0s = 1 Math. Pl / 4, Math Pl / 2, 3 * Math PI / 4 }; 


foreach (var x0 in x0s) 1 
foreach (var power in powers) { 
foreach (var lamda in lamdas) { 
foreach (var q in qs) 1 
outFile.WriteLine(); outFile.WriteLine(); 
outFile. 


 WriteLine("---------------------------------------------------- 


outFile.WriteLine($"x0 = {x0}, Power = {power} ,1 
-lamda = {lamda} , q = {q}"); 
outFile. 


oWriteLine("---------------------------------------------------- 


//the activation function 


Func«double, double, double, double» phi = (lamda, 
aq, x) => 
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// #formula 18.1 
return (Math.Pow(Math.E, (lamda * x)) - q *, 
4Math.Pow(Math.E, (-lamda * x))) 
/ (Math.Pow(Math.E, (lamda * x)) + q * Math. 
=Pow Math. E (-lamda * x))); 
nee 


Func<double, double, double, double> G = (lamda,,, 
oq, x) => 


//#formula 18.91 
return 1.0 / 4 * (phi(lamda, q, x + 1) -u 
Ephicramda ed x - 1)); 
ki 


int indexF = -1; 
// 

HR EEE EEE EEE EE ER RER HE HER 
foreach (var f in funcs) 


M 
SHHHHHHHHHH HHH HEHE HH HH HEHEHE HEHEHE REA HH EHR 


nt 


indexF++; 


//show(£(x)) 
outFile.WriteLine($"{funcNames[indexF]}"); 
foreach (var n in new int[] { 10, 20, 50, OS 
200, 500, 1000, 2000, 5000, 10_000 }) //, 50_000, 100_000 
{ 
//#real-valued linear neural network, 
operators 
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Func«double, Func«double, double», double, 
-double> L = (n, f, x) => 
ii 


double totalNumer 0; 
double totalDenom = 0; 
for (double k = Math.Ceiling(n * a); ki 
<= Math.Floor(n * b); k++) 


{ 
totalNumer += f(k / n) * G(lamda,,, 
oq, n * x - k); 
totalDenom += G(lamda, q, n * x -i 
29€ 
} 
return totalNumer / totalDenom; 
Ir? 
double computedL = L(n, f, x0); 
double computedf = f(x0); 
var leftSide = Math.Abs(computedL -,, 
—computedf); 
outFile.WriteLine($" -------- > Cn. 2a Ou 
+= {computedL}") ; 
outFile.WriteLine($" -------- > f(x0) =, 
{computedf}") ; 
outFile.WriteLine($" -------- > leftSide =, 


S(lefrSide pu): 
var vall = n; 


var val2 = leftSide; 

var val3 = 1 / (Math.Pow(n, power)); 

outFile.WriteLine($" n = Avall haa 
left side = {val2:F15}, 1 / n ^ {power:F4} = {val3:F15}"); 

outFile.WriteLine($" difference =, 
2{val3 - val2:F15} "); 


y 
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} 
outFile.Close(); 


Here are some of the results obtained using the code above: 


, lamda = 0.25 , q = 0.25 


mte > L(n, f, x0) = 0.8173761586432317 
— » f(x0) = 0.7071067811865476 
Se > leftSide = 0.11026937745668408 
n = 10, left side = O.110269377456684, 1 / n^0.3000 = O. 
-501187233627272 
difference = 0.390917856170588 


—— > L(n, f, x0) = 0.7847305388603272 
—— » f(x0) = 0.7071067811865476 
—— > leftSide = 0.0776237576737796 
n = 20, left side = 0.077623757673780, 1 / n^0.3000 = O. 
$+407090531536904 
difference = 0.329466773863125 


X > L(n, f, x0) = 0.7432028965478586 
— » f(x0) = 0.7071067811865476 
curl > leftSide = 0.036096115361311076 
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n = 50, left side = 0.036096115361311, 1 / n^0.3000 = 0. 
-309249494710992 


difference = 0.273153379349681 


UTET > L(n, f, x0) = 0.7259478084258294 
— » f(x0) = 0.7071067811865476 
secs > leftSide = 0.018841027239281827 
n = 100, left side = 0.018841027239282, 1 / n^0.3000 = 0. 
-251188643150958 
difference = 0.232347615911676 


see > L(n, f, x0) = 0.7167202150148566 
Re > f(x0) = 0.7071067811865476 
—— » leftSide = 0.009613433828309037 
n = 200, left side = 0.009613433828309, 1 / n^0.3000 = 0. 
-204028577336837 
difference = 0.194415143508528 


— À— > L(n, f, x0) = 0.710997735413702 
SE > f(x0) = 0.7071067811865476 
-------- » leftSide = 0.003890954227154464 
n = 500, left side = 0.003890954227154, 1 / n^0.3000 = 0. 
-154991898754834 


difference = 0.151100944527679 


ES > L(n, f, x0) = NaN 
cane eee > £(x0) = 0.7071067811865476 
— » leftSide = NaN 
n = 1000, left side = NaN, 1 / n^0.3000 = O. 
-125892541179417 
difference = NaN 
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= > L(n, f, x0) = NaN 
“sic > f(x0) = 0.7071067811865476 
Dee > leftSide = NaN 
n = 2000, left side = NaN, 1 / n^0.3000 = O. 
$102256518256357 
difference = NaN 


—— > Là, f, x0) = NaN 
ss. > f(x0) = 0.7071067811865476 
sense > leftSide = NaN 
n = 5000, left side = NaN, 1 / n^0.3000 = O. 
077679960971573 
difference = NaN 


aiuti > L(n, f, x0) = NaN 
nee > f(x0) = 0.7071067811865476 
A » leftSide = NaN 
n = 10000, left side = NaN, 1 / n^0.3000 = O. 
-063095734448019 
difference = NaN 


— » L(n, f, x0) = 0.45523737617970633 
—— » f(x0) = 0.7071067811865476 
ss > leftSide = 0.25186940500684124 
n = 10, left side = 0.251869405006841, 1 / n^0.3000 = O. 
4501187233627272 
difference = 0.249317828620431 


PAIS > L(n, f, x0) = 0.5925643243319401 
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notes > f(x0) = 0.7071067811865476 
css > leftSide = 0.11454245685460751 
n = 20, left side = 0.114542456854608, 1 / n70.3000 = 0. 
-407090531536904 
difference = 0.292548074682297 


——— > L(n, f, x0) = 0.6650335493966716 
—« » f(x0) = 0.7071067811865476 
€———— » leftSide - 0.04207323178987599 
n = 50, left side = 0.042073231789876, 1 / n^0.3000 = O. 
-309249494710992 


difference = 0.267176262921116 


— > L(n, f, x0) = 0.6867689433198332 
€—À » f(x0) = 0.7071067811865476 
——— » leftSide = 0.020337837866714392 
n = 100, left side = 0.020337837866714, 1 / n^0.3000 = 0. 
-251188643150958 
difference = 0.230850805284244 


— > L(n, f, x0) = 0.6971189862142333 
—— » f(x0) = 0.7071067811865476 
Seen e » leftSide = 0.009987794972314279 
n = 200, left side = 0.009987794972314, 1 / n^0.3000 = O. 
-204028577336837 
difference = 0.194040782364523 


kone ia e > LO, f, x0) = 0. 7081559220730595 
socie > f(x0) = 0.7071067811865476 
-------- » leftSide - 0.0039508591134880255 
n = 500, left side = 0.003950859113488, 1 / n^0.3000 = O. 
-154991898754834 
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difference = 0.151041039641346 


= > L(n, f, x0) = NaN 
—— » f(x0) = 0.7071067811865476 
asesessse » leftSide = NaN 
n = 1000, left side = NaN, 1 / n^0.3000 = 0. 
-125892541179417 
difference = NaN 


eten ere > L(n, f, x0) = NaN 
eee > £(x0) = 0.7071067811865476 
I » leftSide = NaN 
n = 2000, left side = NaN, 1 / n^0.3000 = O. 
$102256518256357 
difference = NaN 


— ee > L(n, f, x0) = NaN 
— » f(x0) = 0.7071067811865476 
—— » leftSide = NaN 
n = 5000, left side = NaN, 1 / n^0.3000 = QO. 
~077679960971573 
difference = NaN 


se > L(n, f, x0) = NaN 
Eee > f(x0) = 0.7071067811865476 
— » leftSide = NaN 
n = 10000, left side = NaN; 1 / n^0.3000 = OQ. 
-063095734448019 
difference = NaN 


x0 = 0.7853981633974483, Power = 0.3 , lamda = 0.25 , q = 0.5 


— > L(n, f, x0) = 0.7466168412004801 
——— » f(x0) = 0.7071067811865476 
Los > leftSide = 0.039510060013932535 
n = 10, left side = 0.039510060013933, 1 / n^0.3000 = 0. 
-501187233627272 
difference = 0.461677173613340 


eee > L(n, f, x0) = 0.7418056154262195 
—— » f(x0) = 0.7071067811865476 
a > leftSide = 0.034698834239671905 
n = 20, left side = 0.034698834239672, 1 / n^0.3000 = O. 
$+407090531536904 
difference = 0.372391697297233 


— > L(n, f, x0) = 0.7244809726831161 
— » f(x0) = 0.7071067811865476 
sese > leftSide = 0.017374191496568492 
n = 50, left side = 0.017374191496568, 1 / n^0.3000 = 0. 
--309249494710992 
difference = 0.291875303214423 


— > L(n, f, x0) = 0.7163577185903721 
— » f(x0) = 0.7071067811865476 
rel > leftSide = 0.009250937403824544 
n = 100, left side = 0.009250937403825, 1 / n70.3000 = 0. 
-251188643150958 
difference = 0.241937705747133 
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——— > L(n, f, x0) = 0.7118709756592027 
— » f(x0) = 0.7071067811865476 
ne > leftSide = 0.004764194472655081 
n = 200, left side = 0.004764194472655, 1 / n^0.3000 = O. 
-204028577336837 
difference = 0.199264382864182 


——— > L(n, f, x0) = 0.7090454429256919 
——À » f(x0) = 0.7071067811865476 
A » leftSide = 0.001938661739144365 
n = 500, left side = 0.001938661739144, 1 / n^0.3000 = 0. 
154991898754834 
difference = 0.153053237015689 


aiuti > L(n, f, x0) = NaN 
nee > f(x0) = 0.7071067811865476 
——— » leftSide = NaN 
n = 1000, left side = NaN, 1 / n^0.3000 = O. 
-125892541179417 
difference = NaN 


— » L(n, f, x0) = NaN 
Lie > f(x0) = 0.7071067811865476 
—— » leftSide - NaN 
n = 2000, left side = NaN, 1 / n^0.3000 = O. 
4102256518256357 
difference - NaN 


TEE > L(n, f, x0) = NaN 
ea PE > £(x0) = 0.7071067811865476 
Bee > leftSide = NaN 
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n = 5000, left side = NaN, 1 / n°0.3000 = O. 
$077679960971573 
difference = NaN 


ot tee > L(n, f, x0) = NaN 
——— » f(x0) = 0.7071067811865476 
eue > leftSide = NaN 
n = 10000, left side = NaN, 1 / n^0.3000 = 0. 
-063095734448019 
difference = NaN 


—— » L(n, f, x0) = 0.5637961576061379 
lett > f(x0) = 0.7071067811865476 
€ » leftSide = 0.1433106235804097 
n = 10, left side = O.143310623580410, 1 / n^0.3000 = O. 
4501187233627272 
difference = 0.357876610046863 


—— Ó > L(n, f, x0) = 0.6454912281086387 
— ree » f(x0) = 0.7071067811865476 
——— » leftSide = 0.06161555307790889 
n = 20, left side = 0.061615553077909, 1 / n^0.3000 = 0. 
-407090531536904 
difference = 0.345474978458996 


See > L(n, f, x0) = 0.6853812716148499 
——— » f(x0) = 0.7071067811865476 
-------- » leftSide = 0.02172550957169772 
n = 50, left side = 0.021725509571698, 1 / n^0.3000 = 0. 
-309249494710992 


difference = 0.287523985139294 


———— > L(n, f, x0) = 0.6967664035262482 
Le > f(x0) = 0.7071067811865476 
4A se > leftSide = 0.010340377660299382 
n = 100, left side = 0.010340377660299, 1 / n^0.3000 = 0. 
-251188643150958 
difference = 0.240848265490659 


——— » L(n, f, x0) = 0.7020701258174417 
— » f(x0) = 0.7071067811865476 
= > leftSide = 0.0050366553691059135 
n = 200, left side = 0.005036655369106, 1 / n^0.3000 = O. 
-204028577336837 
difference = 0.198991921967731 


semine > L(n, f, x0) = 0.7051245211848308 
tete > £(x0) = 0.7071067811865476 
€ » leftSide = 0.0019822600017167513 
n - 500, left side = 0.001982260001717, 1 / n^0.3000 = O. 
.154991898754834 
difference = 0.153009638753117 


se > L(n, f, x0) = NaN 
Eee > f(x0) = 0.7071067811865476 
— » leftSide = NaN 
n = 1000, left side = NaN, 1 / n^0.3000 = 0. 
-125892541179417 
difference = NaN 


BAITE > L(n, f, x0) = NaN 
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——— » f(x0) = 0.7071067811865476 
Less > leftSide = NaN 
n = 2000, left side = NaN, 1 / n 0.3000 = 0. 
-102256518256357 
difference = NaN 


eee > L(n, f, x0) = NaN 
ne > f(x0) = 0.7071067811865476 
— ee > leftSide = NaN 
n = 5000, left side = NaN, 1 / n^0.3000 = O. 
SO77679960971573 
difference = NaN 


TE: > L(n, f, x0) = NaN 
mctu » f(x0) = 0.7071067811865476 
muere » leftSide = NaN 
n = 10000, left side = NaN, 1 / n^0.3000 = O. 
-063095734448019 
difference = NaN 
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7 Bivariate case approximation 


7.1 Introduction 


We present in here some of the background and the main result that was proven 
in the monograph [1], in Chapter 17, named "Banach Space Valued Multi- 
variate Multi Layer Neural Network Approximation Based on q-Deformed and 
A-Parametrized Hyperbolic Tangent Function". 


The activation function [see monograph |1], formula 17.1] used for this part 
is defined as follows: 


Ax 


*.— ge” 


—— ET (5) 


ga (x) = 


Then [see [1], formulae 17.9 and 17.58 |, we present the density function: 


1 
Mio) 1 or +1) — qalx — 1)) »0,Vz € R, where g, A — 0, (6) 


and for the bivariate operator: 


Z x, 22) :9 Mo) - Mo (x3), Ve = (21,122) € R2, where q, A» 0. (7) 


Lastly, (see |1], formula 17.69 ), we give the real-valued bivariate linear nor- 
malized neural network operator: 


nby | nb» 1 kə 
X [nai] ha i (&, E) (M, X(nzi — klj: M, x(nzo — ka)) 


[nay | 


) 
An(f, X1; 22) = bui] EN A 
( k1= Ma (nai i y) ` ( k2=[nag| Ma (nas m ka)) 


where f € C(|a, bi] x |av, bo]), zi € lai, bi] i = 1,2, q, A >O. 
It was shown (see [1], Theorem 17.9), that: 


lim An(f) = f, (9) 


nm 00 
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pointwise and uniformly. 


Next, we present our computational results using C77. 


335 


L 13 


7.2 Using Cz 


using System; 
using System.Diagnostics; 


StreamWriter outFile = new StreamWriter("ResultsMultivariate. 
S pst 


double MI powers = { 3.0 / 10 }; // { 3.0 / 10, 1.0 / 2, 7.0 TE 
WO es 

double[] lamdas = { 

double[] qs = ( 1.0 


OO as D l 
4, 1.0 2 }; //deformation coefficient 


m 


//funcs = [x^(1/3), x] #choice of functions 
List«Func«double, double, double>> funcs = new(); 
List<string> funcNames = new(); 


funcNames.Add("sin(x*y)"); funcs.Add((x,y) => Math.Sin(x*y)); / 
./for only a single statement 

funcNames.Add("cos(x*y)"); funcs.Add((x,y) => Math.Cos(x+y)); / 
./for only a single statement 


double a = -Math.PI;//  #the interval 
double b = Math PI. // #the interval 
double[] x0s = { Math.PI / 4, Math.PI / 2, 3 * Math.PI / 4 }; 
double[] yOs = ( Math.PI / 4, Math.PI / 2, 3 * Math.PI / 4 }; 


//the activation function 

Func«double, double, double, double» phi = (lamda, q, x) => 

{ 
return (Math.Pow(Math.E, (lamda * x)) - q * Math.Pow(Math.E,,, 
.(-lamda * x))) 
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/ (Math.Pow(Math.E, (lamda * x)) + q * Math.Pow(Math.E,,, 
lande * x))); // #formula 17.1 


det 


foreach (var x0 in x0s) 
{ 
foreach (var yO in y0s) 
{ 
foreach (var power in powers) 
{ 
foreach (var lamda in lamdas) 
{ 
foreach (var q in qs) 
{ 
outFile.WriteLine(); 
outFile.WriteLine(); 
outFile. 
oWriteLine("--------------------------------------------------r--- dr 
outFile.WriteLine($"x0 = {x0}, y0={y0}, Power =, 
{power} , lamda = {lamda} , q = tak”); 
outFile. 
WriteLine("------------------------------------------------------ EE 


— 


Func<double, double, double, double» G = (lamda, q,| 
ax) => 
{ 
return 1.0 / 4 * (phi(lamda, q, x + 1) -ņ 
ophi(lamda, q, x - 1)); //see formula 17.9 
T: 
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int indexF = -1; 
// 
AHBBHBHHHBHHHBHHBHHHHBHHHBHHHHBHHBHHHBHEHHHHBHHHBHHBHBHHBHHBHNBHHUE 


foreach (var f in funcs) 


1) 
PRE RARA HEHEHE REARS BR RHERH IHE NE 


{ 
indexF++; 


//show(£(x)) 

outFile.WriteLine($"{funcNames [indexF] }") ; 

foreach (var n in new int[] { 1, 5, 10, 100, 2007 
-500})  //see formula 17.69 


{ 
double totalNumer = 0; 


double sumi = 0, sum2 = Q; 
for (double ki = Math.Ceiling(n * a); ki <=, 
4Math.Floor(n * b); ki++) 


{ 
for (double k2 = Math.Ceiling(n * a); k2 <=, 


4Math.Floor(n * b); k2++) 
si 
totalNumer += f(ki / n, k2/n) * G(lamda,,, 
oq, n * x0 - ki) * G(lamda, q, n* yO - k2); 
} 
} 


for (double k = Math.Ceiling(n * a); k <= Math. 
-Floor(n * b); k++) 
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{ 
sumi += G(lamda, q, n * x0 - k); 
} 


for (double k = Math.Ceiling(n * a); k <= Math. 
-Floor(n + b); k++) 


{ 
sum2 += G(lamda, q, n * yO - k); 
} 


double computedL = totalNumer / (sumi*sum2) ; 
double computedf = f(x0,y0); 


var leftSide = Math.Abs(computedL - computedf) ; 


//outFile.WriteLine($" -------- > L(n, f, x0, y0)u 
+= {computedL}"); 
//outFile.WriteLine($" -------- > f(x0,y0) =, 


Aicomputedf)"); 
var vali =n; 
var val3 = 1 / (Math.Pow(n, power)) ; 
outFile.WriteLine($" -------- > n = valles 
“leftoide = {leftSide}, difference = {val3 - leftSide:F15}"); 
} 


outFile.Close(); 


x0=0.7853981633974483, y0=0.7853981633974483, Power=0.3,,, 
slamda=0.25, q=0.25 


sin (x*y) 
— > n = 1, leftSide = 0.5603358492312364, difference = 0. 
--439664150768764 
= sae > n = 5, leftSide = 0.1310742319590139, difference = 0. 


--485959630760996 
none > n = 10, leftSide = 0.18848685417437927, difference =, 
-0.312700379452893 
———— >n = 100, leftSide = 0.03502349900488344, difference, 
== 0.216165144146075 
ape » n = 200, leftSide = 0.017649853643137314, difference, 
>= 0.186378723693700 
An » n = 500, leftSide = 0.00708818592339322, difference, 
== 0.147903712831440 

cos (x+y) 
— M À€ > n = 1, leftSide = 0.0505057384628108, difference = 0. 
-949494261537189 
ES > n = 5, leftSide = 0.5508946280390616, difference = 
-066139234680948 
ses > n = 10, leftSide = 0.46086271604738127, difference =, 
-0.040324517579891 
= > n = 100, leftSide = 0.05534863904962483, difference, 
== 0.195840004101333 
Este > n = 200, leftSide = 0.02771298567058189, difference, 
+= 0.176315591666255 
ete > n = 500, leftSide = 0.011089529016998289, difference, 
= 0.143902369737835 


| 
©) 


x0=0.7853981633974483, yO=0.7853981633974483, Power=0.3,,, 
-lamda=0.25, q=0.5 
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— M > n = 1, leftSide = 0.568511828999265, difference = 0. 
-431488171000735 
EAA > n = 5, leftSide = 0.1177810989519571, difference = 0. 
-499252763768052 
—— > n = 10, leftSide = 0.08163830326496868, difference =, 
-0.419548930362304 
eee >n = 100, leftSide = 0.01726327023878793, difference,, 
+= 0.233925372912170 
Soe > n = 200, leftSide 
-= 0.195267277743629 
— > n = 500, leftSide = 0.0035337716671465236,,, 
-difference = 0.151458127087687 

cos (x*y) 
seed > n = 1, leftSide = 0.03321770228863349, difference ^, 
-0.966782297711366 
fan > n = 5, leftSide = 0.31725762812120784, difference ^, 
-0.299776234598802 
ss > n = 10, leftSide = 0.23957060023273813, difference =, 
-0.261616633394534 
—— >n = 100, leftSide 
-= 0.223503683249859 
Ld > n = 200, leftSide = 0.013857824420667101, difference, 
-= 0.190170752916170 
casale > n = 500, leftSide 
-= 0.149447048997280 


0.008761299593207594, difference,, 


0.027684959901099458, difference,, 


0.005544849757553625, difference,, 


x0=0.7853981633974483, yO=0.7853981633974483, Power=0.3,,, 
slamda=0.5, q=0.25 


-------- > n = 1, leftSide = 0.5242063334974406, difference = 0. 
~475793666502559 
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seten > n = 5, leftSide = 0.17824399502907606, difference ^, 
-0 . 438789867690934 

"asse > n = 10, leftSide = 0.15128511297820368, difference =,, 
-0.349902120649069 

see > n = 100, leftSide = 0.017640319028731866, difference, 
= 0.233548324122226 

esse > n = 200, leftSide = 0.008852350926071395, difference, 
== 0.195176226410766 

-------- > n = 500, leftSide = NaN, difference = NaN 


ded > n = 1, leftSide = 0.17105176049078444, difference ^, 

-0.828948239509216 

-------- > n = 5, leftSide = 0.4562711432689492, difference = 0. 
$160762719451060 

=== > n = 10, leftSide = 0.2640084241521494, difference ^, 

-0.237178809475123 

Soste > n = 100, leftSide = 0.027712292550153908, difference,, 
== 0.223476350600804 

ses > n = 200, leftSide = 0.013861244054517835, difference, 
= 0.190167333282319 

-------- > n = 500, leftSide = NaN, difference = NaN 


x0=0.7853981633974483, y0-0.7853981633974483, Power=-0.3, 
-lamda=0.5, q=0.5 


-------- > n = 1, leftSide = 0.5271829720826484, difference = 0. 
S472817027917352 
-------- > n = 5, leftSide 
.542877018709475 
-------- > n = 10, leftSide = 0.0703249708411523, difference ^, 
0 . 430862262786120 


0.0741568440105349, difference 


Il 
e 
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——— >n = 100, leftSide = 0.008752069678607088, difference, 
= 0.242436573472351 

= > n = 200, leftSide = 0.004408969337715174, difference, 
>= 0.199619607999122 

stase > n = 500, leftSide = NaN, difference = NaN 


Scese > n = 1, leftSide = 0.12406518105940369, difference ^, 
--0.875934818940596 

ee > n = 5, leftSide = 0.23717964442617406, difference ^, 
-0.379854218293836 

= > n = 10, leftSide = 0.13328288047686793, difference =, 
-0.367904353150404 

cases > n = 100, leftSide = 0.013857478646570491, difference,, 
== 0.237331164504388 

ses > n = 200, leftSide = 0.0069307881539852284, 
difference = 0.197097789182852 

-------- > n = 500, leftSide = NaN, difference = NaN 


x0=0.7853981633974483, y0-0.7853981633974483, Power=-0.3, 
-lamda=1, q=0.25 


estope > n = 1, leftSide = 0.3766446931098869, difference = 0. 
-623355306890113 

d > n = 5, leftSide = 0.14433319051535165, difference =,, 

$0.472700672204658 

= > n = 10, leftSide = 0.08306812279488662, difference =, 
.0.418119110832386 

= > n = 100, leftSide = 0.008847268931951424, difference, 
= 0.242341374219007 

stesse > n = 200, leftSide NaN, difference 
-------- > n = 500, leftSide = NaN, difference 


NaN 
NaN 
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-------- > n = 1, leftSide = 0.3654430015411151, difference = 0. 
634556998458885 
-------- > n = 5, leftSide = 0.2612978659627136, difference = 0. 


+355735996757296 

-------- >n = 10, leftSide = 0.13658111312006863, difference =,, 
$0. 364606120507204 

-------- > n = 100, leftSide = 0.013867359594955293, difference, 
47 0.237321283556003 

-------- > n = 200, leftSide = NaN, difference = NaN 

-------- > n = 500, leftSide NaN, difference = NaN 


x0=0.7853981633974483, y0=0.7853981633974483, Power=0.3, 
-lamda=1, q=0.5 


-------- > n = 1, leftSide = 0.37546113193021197, difference ^, 
-0 . 624538868069788 

-------- > n = 5, leftSide = 0.06500801161307324, difference ^, 
40.552025851106936 

-------- > n = 10, leftSide = 0.0395742976828517, difference =, 
$0.461612935944421 

-------- >n = 100, leftSide = 0.004397141443465813, difference,, 
= 0.246791501707492 

-------- > n = 200, leftSide NaN, difference 
-------- > n = 500, leftSide = NaN, difference 


NaN 
NaN 


Il 
e 


—— > n = 1, leftSide 
-0.775915299732214 

Ó— MÀ > n = 5, leftSide = 0.132085066395304, difference = 0. 
--484948796324706 

= > n = 10, leftSide = 0.06852554674473353, difference =, 
-0 . 432661686882539 


.22408470026778576, difference =, 
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— > n = 100, leftSide = 0.0069263586404547444,,, 
difference = 0.244262284510503 

-------- > n = 200, leftSide = NaN, difference = NaN 
-------- > n = 500, leftSide = NaN, difference = NaN 


x0=0.7853981633974483, y0-1.5707963267948966, Power=0.3,,, 
slamda=0.25, q=0.25 


Catene > n = 1, leftSide = 0.9239545552925531, difference = 0. 
-076045444707447 
SARAS > n = 5, leftSide = 0.7407181930290099, difference =, 
--0.123684330309000 
Resana > n = 10, leftSide = 0.24846261949434578, difference =, 
-0.252724614132927 
rn > n = 100, leftSide = 0.017695212963459328, difference, 
= 0.233493430187499 
sese » n = 200, leftSide = 0.009848946875683828, difference, 
= 0. 194179630461153 
ELE EE > n = 500, leftSide = 0.004170939343787428, difference, 
== 0.150820959411046 

cos (x+y) 
E EE > n = 1, leftSide = 0.6563123309488232, difference = 0. 
--343687669051177 
caste > n = 5, leftSide = 0.06595275106552934, difference =, 
--0.551081111654480 
LE > n = 10, leftSide = 0.14585722146238667, difference =, 
$0.355330012164886 
—€— >n = 100, leftSide = 0.037098680879204315, difference, 
= 0.214089962271754 
e > n = 200, leftSide = 0.019085890398383487, difference, 
.= 0.184942686938453 
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-------- > n = 500, leftSide = 0.00775983612541431, difference, 
= 0.147232062629419 


x0=0.7853981633974483, y0=1.5707963267948966, Power=0.3,,, 
-lamda=0.25, q=0.5 


Il 
© 


esse > n = 1, leftSide = 0.9315564478407371, difference 
-068443552159263 
Enim >n = 5, leftSide = 0.5556726989987174, difference = 0. 
-061361163721292 
stase > n = 10, leftSide = 0.164787654867126, difference = 0. 
--336399578760146 
TESS > n = 100, leftSide = 0.008329407978986403, difference,, 
-= 0.242859235171972 
enan >n = 200, leftSide = 0.004791944719788499, difference, 
-= 0.199236632617048 
stesse > n = 500, leftSide = 0.0020639803683792923,,, 
-difference = 0.152927918386454 

cos (x+y) 
kann > n = 1, leftSide = 0.6674215419953312, difference = 0. 
--332578458004669 
— > n = 5, leftSide = 0.09746599838599257, difference =, 
-0.519567864334017 
= > n = 10, leftSide = 0.057866594908942526, difference, 
-= 0.443320638718330 
—— >n = 100, leftSide = 0.01835150152180387, difference, 
-= 0.232837141629154 
rose > n = 200, leftSide = 0.009492565812904474, difference, 
-= 0.194536011523932 
sense > n = 500, leftSide = 0.003871767875614718, difference, 
+= 0.151120130879219 
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x0=0.7853981633974483, y0=1.5707963267948966, Power=O0.3, 
slamda=0.5, q=0.25 


— > n = i, leftSide = 0.8966568724411209, difference = 0. 
$103343127558879 

ne > n = 5, leftSide = 0.26243205180466256, difference =, 

--0.354601810915347 

=== > n = 10, leftSide = 0.009896258492545718, difference, 

== 0.491290975134727 

Se > n = 100, leftSide = 0.009811385946394746, difference, 
= 0.241377257204563 

se — > n = 200, leftSide = 0.005156820776599402, difference,, 
>= 0.198871756560238 

— > n = 500, leftSide = NaN, difference = NaN 


> > n = 1, leftSide = 0.5507682666492701, difference = 0. 
-449231733350730 

ss > n = 5, leftSide = 0.13765334679964802, difference =, 

$0.479380515920362 

ressa > n = 10, leftSide = 0.1355469185117204, difference ^, 

$0.365640315115552 

Es >n = 100, leftSide = 0.019067735679156983, difference, 
= 0.232120907471801 

sesa > n = 200, leftSide = 0.009669394152941657, difference, 
= 0.194359183183895 

-------- > n = 500, leftSide = NaN, difference = NaN 


x0=0.7853981633974483, y0=1.5707963267948966, Power=0.3, 
-lamda=0.5, q=0.5 
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Eois > n = 1, leftSide = 0.8909282712186807, difference 
$109071728781319 

-------- > n = 5, leftSide = 0.1794802023467934, difference = 0. 
-437553660373216 

Rege ec > n = 10, leftSide = 0.01759699920183666, difference =, 
$0.483590234425436 

= ae > n = 100, leftSide = 0.004754973527030915, difference,, 
= 0.246433669623927 

sensate > n = 200, leftSide = 0.002540359332032449, difference,, 
== 0.201488218004805 

-------- > n = 500, leftSide = NaN, difference = NaN 


Il 
eo 


euin > n = 1, leftSide = 0.5438131333830379, difference = 0. 
--456186866616962 

> > n = 5, leftSide = 0.05032774694127595, difference =, 
-0.566706115778734 

se > n = 10, leftSide = 0.06261350361998574, difference =, 
-0.438573730007287 

eee > n = 100, leftSide = 0.009474650977698063, difference,, 
= 0.241713992173260 

2 > n = 200, leftSide = 0.0048197759685643105,,, 
«difference = 0.199208801368273 

-------- > n = 500, leftSide = NaN, difference = NaN 


x0=0.7853981633974483, y0=1.5707963267948966, Power=0.3, 
-lamda=1, q=0.25 


-------- > n = 1, leftSide 
$178092526627272 
-------- > n = 5, leftSide = 0.027646303919920734, difference =, 
--0.589387558800089 


0.821907473372728, difference = 0. 
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-------- >n = 10, leftSide = 0.022689484951259886, difference, 
== 0.478497748676012 

-------- >n = 100, leftSide = 0.005120633165550226, difference, 
== 0.246068009985408 


-------- > n = 200, leftSide = NaN, difference = NaN 
-------- > n = 500, leftSide = NaN, difference = NaN 
cos (x+y) 
-------- > n = 1, leftSide = 0.324991077838988, difference = 0. 
$675008922161012 
-------- > n = 5, leftSide = 0.127146841158018, difference = 0. 


--489887021561992 
—€— > n = 10, leftSide = 0.08177513454609897, difference =, 
-0.419412099081173 

Rs > n = 100, leftSide = 0.00965147597778071, difference,, 
== 0.241537167173177 

—— >n = 200, leftSide = NaN, difference 
stess > n = 500, leftSide = NaN, difference 


NaN 
NaN 


x0=0.7853981633974483, yO=1.5707963267948966, Power=0.3,,, 
slamda=1,  q-0.5 


——— > n = 1, leftSide 
--232669945168411 
= > n = 5, leftSide = 0.03381145165229105, difference ^, 
-0.583222411067719 

-------- >n = 10, leftSide = 0.006051113924451013, difference,, 
= 0.495136119702821 

ses > n = 100, leftSide = 0.0025029048556297617,,, 
-difference = 0.248685738295328 

= > n = 200, leftSide = NaN, difference 
-------- > n = 500, leftSide = NaN, difference 


0.7673300548315893, difference = 0. 


NaN 
NaN 
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Se > n = 1, leftSide = 0.3285634867991426, difference = 0. 
-671436513200857 

eee > n = 5, leftSide = 0.05501692071740949, difference ^, 

$0.562016942002600 

sn > n = 10, leftSide = 0.03863376377363903, difference =, 
$0.462553469853633 

eee > n = 100, leftSide = 0.004801509423281836, difference, 
= 0.246387133727676 

etone > n = 200, leftSide = NaN, difference = NaN 

-------- > n = 500, leftSide NaN, difference = NaN 


225, q=0.25 


sise > n = 1, leftSide = 0.9402161080978435, difference = 0. 
-059783891902156 

-------- > n = 5, leftSide = 0.9498934678762577, difference =, 
--0.332859605156248 

ee > n = 10, leftSide = 0.7017348119261979, difference ^, 
.-0. 200547578298926 
casse > n = 100, leftSide 
= 0.219265828888766 

€ — > n = 200, leftSide = 0.013993822680222756, difference,, 
== 0.190034754656614 

= > n = 500, leftSide = 0.0051248395052390094,,, 
-difference = 0.149867059249595 


0.031922814262192345, difference, 


cos (x+y) 
“aosta > n = 1, leftSide = 0.9503357585315514, difference = 0. 
~049664241468449 
es > n = 5, leftSide = 0.4537739831199443, difference = 0. 


-163259879600065 
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—— >n = 10, leftSide = 0.2184911945049388, difference ^, 
-0.282696039122334 

mae > n = 100, leftSide = 0.0028831814041029302, 1 
difference = 0.248305461746855 

raser > n = 200, leftSide = 0.0007214606192176287,,, 
difference = 0.203307116717619 

TOE > n = 500, leftSide = 0.00011546352666280679, |, 
-difference = 0.154876435228171 


425, q-0.5 


——— > n = 1, leftSide = 0.9474589716636656, difference = 0. 
-052541028336334 
-------- > n = 5, leftSide = 0.7602911061398281, difference =, 
--0.143257243419818 
ahaha > n = 10, leftSide = 0.4540208519979142, difference ^, 
-0.047166381629358 
sint > n = 100, leftSide 
= 0.234204181385235 
ses > n = 200, leftSide = 0.007254166382035354, difference,, 
= 0.196774410954802 
mse » n = 500, leftSide = 0.0026037301881448593,,, 
difference = 0.152388168566689 

cos (x+y) 
> > n= 1, leftSide = 0.9563509123366939, difference = 0. 
--043649087663306 
ma > n = 5, leftSide = 0.34562263752865396, difference =, 
+0.271411225191356 
mesa > n = 10, leftSide = 0.14037856419010586, difference =, 
-0.360808669437166 


0.016984461765722658, difference,, 


—— >n = 100, leftSide = 0.001732017559051724, difference, 
== 0.249456625591906 

see > n = 200, leftSide = 0.00043330910632766173,,, 
difference = 0.203595268230509 

és > n = 500, leftSide = 6.934311749240418E-05,,, 
-difference = 0.154922555637341 


5, q-0.25 


—— > n = i, leftSide = 0.9202607864783152, difference = 0. 
SO79739213521685 

esse > n = 5, leftSide = 0.6974652378150932, difference =, 
--0.080431375095084 

See > n = 10, leftSide = 0.3046267525099131, difference ^, 
--0.196560481117359 
essa > n = 100, leftSide 
= 0.237120758701893 
celti > n = 200, leftSide 
== 0.197505568765428 
—— > n = 500, leftSide = NaN, difference = NaN 


0.014067884449064816, difference, 


0.006523008571408639, difference, 


cos (x+y) 
menase > n = 1, leftSide = 0.8688161767510898, difference = 0. 
-131183823248910 
se > n = 5, leftSide = 0.2155924409832557, difference = 0. 
-401441421736754 


— > n = 10, leftSide = 0.07161943645948254, difference =, 
-0.429567797167790 

siae > n = 100, leftSide = 0.0007464423906479167,,, 
-difference = 0.250442200760310 

RR > n = 200, leftSide = 0.0001866556200013081 , 
difference = 0.203841921716836 
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4b, q=0.5 


——— > n = 1, leftSide 
--084610968947376 
e > n = 5, leftSide = 0.46321818652950186, difference ^, 
-+0.153815676190508 

suse > n = 10, leftSide = 0.18103979384090818, difference =, 
-0.320147439786364 

=== > n = 100, leftSide = 0.007328233712312393, difference, 
= 0.243860409438646 

testate > n = 200, leftSide = 0.0033352748130388576,,, 
«difference = 0.200693302523798 

-------- > n = 500, leftSide = NaN, difference = NaN 


0.9153890310526238, difference = 0. 


sesi > n = 1, lèftSidè 
177451692674460 
Re > n = 5, leftSide = 0.14378240587447833, difference ^, 
-0.473251456845531 

ns > n = 10, leftSide = 0.044409431173700664, difference, 
== 0.456777802453572 

stese > n = 100, leftSide = 0.0004582980713653262,,, 
difference = 0.250730345079593 

= > n = 200, leftSide = 0.00011459564480531537,,, 
difference = 0.203913981692032 

-------- > n = 500, leftSide = NaN, difference = NaN 


0.8225483073255397, difference = 0. 
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x0=0.7853981633974483, y0-2.356194490192345, Power-0.3,, 
-lamda=1, q=0.25 


eee > n = 1, leftSide = 0.9105735246046178, difference = 0. 
-089426475395382 

= > n = 5, leftSide = 0.32557317589075074, difference ^, 
-0.291460686829259 

stan > n = 10, leftSide = 0.1173377621393622, difference =, 
0. 383849471487910 

— > n = 100, leftSide 
== 0.244588515746300 
= > n = 200, leftSide NaN, difference 
-------- > n = 500, leftSide = NaN, difference 


0.006600127404657874, difference, 


NaN 
NaN 


sas > n = 1, leftSide 
+320910902355963 
—M€ > n = 5, leftSide 
+0 .536976735916852 

Eisen S >n = 10, leftSide = 0.020967288708739873, difference, 
>= 0.480219944918532 

= > n = 100, leftSide = 0.0002117230559122163,,, 
-difference = 0.250976920095046 

S » n = 200, leftSide = NaN, difference 
Se > n = 500, leftSide = NaN, difference 


Il 
oO 


.6790890976440375, difference = 0. 


Il 
oO 


.08005712680315735, difference =, 


NaN 
NaN 


x0=0.7853981633974483, y0-2.356194490192345, Power=0O.3, 
-lamda=1, q=0.5 


neges > n = 1, leftSide = 0.8635798426028963, difference = 0. 
-136420157397104 
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-------- > n = 5, leftSide = 0.20577724025342536, difference =, 
-0.411256622466584 

-------- > n = 10, leftSide = 0.06958999856682024, difference =, 
$0.431597235060452 
-------- >n = 100, leftSide 
== 0.247780617536169 


0.003408025614788701, difference, 


== = > n = 200, leftSide = NaN, difference = NaN 
-------- > n = 500, leftSide = NaN, difference = NaN 
cos (x+y) 
esee e endis > n= 1, leftSide = 0.5852072744273846, difference = 0. 
S414792725572615 


-------- > n = 5, leftSide = 0.05360161831086174, difference =, 
-0.563432244409148 

-------- >n = 10, leftSide = 0.013866203183831916, difference,, 
= 0.487321030443440 

sosiete > n = 100, leftSide = 0.00013966152120425956, 
-difference = 0.251048981629754 

-------- > n = 200, leftSide = NaN, difference = NaN 

-------- > n = 500, leftSide NaN, difference = NaN 


x0=1.5707963267948966, yO=0.7853981633974483, Power=0.3,,, 
slamda=0.25, q=0.25 


-------- >n= 1, leftSide = 0.9239545552925531, difference = 0. 
-076045444707447 

-------- > n = 5, leftSide = 0.7407181930290097, difference =, 
--0.123684330309000 

-------- > n = 10, leftSide = 0.24846261949434556, difference =, 
-0 . 252724614132927 

-------- > n = 100, leftSide = 0.01769521296345733, difference, 
== 0.233493430187501 


355 


— > n = 200, leftSide = 0.009848946875685494, difference, 
-= 0.194179630461151 
———— > n = 500, leftSide = 0.0041709393437773246,,, 
-difference = 0.150820959411056 

cos (x+y) 
——— > n = 1, leftSide = 0.6563123309488232, difference = 0. 
-343687669051177 
kase > n = 5, leftSide = 0.06595275106552956, difference =, 
-0.551081111654480 
— > n = 10, leftSide = 0.14585722146238522, difference =, 
$0.355330012164887 
—— > n = 100, leftSide 
-= 0.214089962271756 
——— > n = 200, leftSide = 0.019085890398382377, difference, 
-= 0.184942686938455 
—— >n = 500, leftSide = 0.007759836125418973, difference, 
-= 0.147232062629415 


0.03709868087920154, difference,, 


x0=1.5707963267948966, yO=0.7853981633974483, Power=0.3,,, 
slamda=0.25, q=0.5 


-------- > n = i, leftSide = 0.9315564478407371, difference 
-068443552159263 

-------- > n = 5, leftSide = 0.5556726989987166, difference = 0. 
$061361163721293 

-------- > n = 10, leftSide = 0.1647876548671281, difference ^, 

-0.336399578760144 

-------- > n = 100, leftSide = 0.008329407978986292, difference, 
= 0.242859235171972 

-------- >n = 200, leftSide = 0.004791944719790608, difference,, 
= 0.199236632617046 


Il 
e 


356 


ese >n = 500, leftSide = 0.0020639803683659697,,, 
difference = 0.152927918386468 

cos(xty) 
— > n = 1, leftSide = 0.6674215419953312, difference = 0. 
--332578458004669 
€— > n = 5, leftSide = 0.09746599838599246, difference =, 
--0.519567864334017 
—Á— >n = 10, leftSide = 0.057866594908943525, difference, 
-= 0.443320638718329 
ets >n = 100, leftSide 
-= 0.232837141629153 
ML > n = 200, leftSide 
-= 0.194536011523935 
—— >n = 500, leftSide = 0.00387176787562149, difference, 
-= 0.151120130879212 


0.018351501521805202, difference, 


0.009492565812902365, difference,, 


x0=1.5707963267948966, yO=0.7853981633974483, Power=0.3,,, 
slamda=0.5, q=0.25 


-------- > n = 1, leftSide = 0.8966568724411209, difference = 0. 
-103343127558879 
se > n = 5, leftSide = 0.26243205180466256, difference =, 
-0.354601810915347 
sesta > n = 10, leftSide = 0.00989625849254605, difference =, 
-0.491290975134726 
decente > n = 100, leftSide = 0.00981138594639508, difference, 
== 0.241377257204563 
ss > n = 200, leftSide = 0.005156820776599402, difference,, 
= 0.198871756560238 
-------- > n = 500, leftSide = NaN, difference = NaN 

cos (x+y) 


357 


lesse > n = 1, leftSide = 0.5507682666492703, difference = 0. 
449231733350730 
ee > n = 5, leftSide = 0.1376533467996477, difference = 0. 


-479380515920362 

€ > n = 10, leftSide = 0.13554691851172052, difference =, 
240.365640315115552 

esse > n = 100, leftSide = 0.01906773567915976, difference, 
= 0.232120907471798 
l—— > n = 200, leftSide 
= 0.194359183183897 
cose > n = 500, leftSide = NaN, difference = NaN 


0.009669394152939992, difference,, 


x0=1.5707963267948966, y0=0.7853981633974483, Power=-0.3, 
-lamda=0.5, q=0.5 


—— M > n = 1, leftSide = 0.8909282712186807, difference 
$109071728781319 

oton >n = 5, leftSide = 0.1794802023467934, difference = 0. 
-437553660373216 

sos sesa >n = 10, leftSide = 0.01759699920183999, difference =,, 
$0.483590234425432 

Sove >n = 100, leftSide = 0.00475497352702936, difference,, 
= 0.246433669623929 
Rec > n = 200, leftSide 
== 0.201488218004806 
css > n = 500, leftSide = NaN, difference = NaN 


Il 
© 


0.002540359332030895, difference,, 


Il 
[e 


-------- > n = 1, leftSide 
-456186866616962 
-------- >n = 5, leftSide 
-0.566706115778734 


.5438131333830378, difference = 0. 


Il 
oO 


.050327746941276064, difference =, 
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nee > n = 10, leftSide = 0.06261350361998619, difference =,, 
--0.438573730007286 

= > n = 100, leftSide = 0.009474650977699284, difference, 
= 0.241713992173259 

— > n = 200, leftSide 
= 0.199208801368275 

— M (à > n = 500, leftSide = NaN, difference = NaN 


0.004819775968562312, difference; 


x0=1.5707963267948966, y0=0.7853981633974483, Power=-0.3, 
-lamda=1, q=0.25 


sin(x*y) 
PEG > n = 1, leftSide = 0.8219074733727281, difference = 0. 
+178092526627272 
ennan > n = 5, leftSide = 0.0276463039199214, difference = 0. 


-589387558800088 

-------- > n = 10, leftSide = 0.02268948495125933, difference =, 
-0.478497748676013 

-------- > n = 100, leftSide = 0.005120633165548227, difference, 
== 0.246068009985410 


-------- >n = 200, leftSide = NaN, difference = NaN 
-------- > n = 500, leftSide = NaN, difference = NaN 
cos (x+y) 
-------- > n = 1, leftSide = 0.324991077838988, difference = 0. 
-675008922161012 
-------- >n = 5, leftSide = 0.127146841158017, difference = O. 


-489887021561993 
isa > n = 10, leftSide = 0.0817751345460983, difference ^, 
-0.419412099081174 

2e > n = 100, leftSide = 0.009651475977781154, difference, 
== 0.241537167173177 

—M >n = 200, leftSide = NaN, difference 
—— > n = 500, leftSide = NaN, difference 


NaN 
NaN 
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x0=1.5707963267948966, y0=0.7853981633974483, Power=0.3,,, 
slamda=1, q=0.5 


soupes > n = 1, léftside 
--232669945168411 
€ > n = 5, leftSide = 0.03381145165229105, difference =, 
-0.583222411067719 

ne > n = 10, leftSide = 0.006051113924450902, difference, 
= 0.495136119702821 

stase > n = 100, leftSide = 0.0025029048556293176,,, 
-difference = 0.248685738295329 


0.7673300548315893, difference = 0. 


-------- > n = 200, leftSide = NaN, difference = NaN 
-------- > n = 500, leftSide = NaN, difference = NaN 
cos (x+y) 
-------- > n = 1, leftSide = 0.32856348679914266, difference =, 


-0.671436513200857 
see > n = 5, leftSide = 0.05501692071740927, difference =, 
-0.562016942002600 

sese > n = 10, leftSide = 0.03863376377363836, difference =, 
--0.462553469853634 

i > n = 100, leftSide = 0.004801509423281947, difference, 
= 0.246387133727676 

son > n = 200, leftSide = NaN, difference 
-------- > n = 500, leftSide = NaN, difference 


NaN 
NaN 


x0=1.5707963267948966, yO=1.5707963267948966, Power=0.3,,, 
-lamda=0.25, q=0.25 


360 


Ete ne > n = 1, leftSide = 0.6026147996589162, difference = 0. 
397385200341084 

DN > n = 5, leftSide = 0.7576994505433036, difference =, 
-0 . 140665587823294 

DERE > n = 10, leftSide = 0.7660185735493232, difference =, 
-0 . 264831339922051 

HRS > n = 100, leftSide = 0.07286744970092618, difference, 
.= 0.178321193450032 
e » n = 200, leftSide 
= 0.168770138882450 
A » n = 500, leftSide = 0.013809505442841541, difference, 
= 0.141182393311992 


0.03525843845438681, difference, 


cos (x+y) 
see > n = 1, leftSide = 0.9504584513751807, difference = 0. 
-049541548624819 
scie zaia > n = 5, leftSide = 0.577491592200249, difference = 0. 
-039542270519761 


ki >n = 10, leftSide = 0.2522910132797712, difference ^, 
-0.248896220347501 

= > n = 100, leftSide = 0.0028831814041004877,,, 
-difference = 0.248305461746858 

> > n = 200, leftSide = 0.0007214606192106343, 
difference = 0.203307116717626 

iue >n = 500, leftSide = 0.00011546352664959514,,, 
-difference = 0.154876435228184 


x0=1.5707963267948966, y0-1.5707963267948966, Power=0.3,,, 
slamda=0.25, q=0.5 


sésessse > n = 1, leftSide = 0.6093663308625931, difference = 0. 
390633669137407 


css > n = 5, leftSide = 0.5610247774776371, difference = 0. 
-056009085242372 

seme iin > n = 10, leftSide = 0.4450144239704958, difference ^, 
$0.056172809656777 
nel > n = 100, leftSide 
= 0.214438881645970 

aa em > n = 200, leftSide = 0.017705689943415703, difference, 
== 0.186322887393421 

esse > n = 500, leftSide = 0.006916768653180472, difference 
== 0.148075130101653 


0.03674976150498799, difference,, 


cos (x+y) 
piis > n = 1, leftSide = 0.9540246654362885, difference = 0. 
-045975334563712 
on satan > n = 5, leftSide = 0.4064304049969918, difference = 0. 
-210603457723018 


ses > n = 10, leftSide = 0.15639670379129256, difference =, 
$0. 344790529835980 

esse > n = 100, leftSide = 0.0017320175590486153, , 
difference = 0.249456625591909 

anse > n = 200, leftSide = 0.0004333091063186689,,, 
difference = 0.203595268230518 

sr > n = 500, leftSide = 6.9343117476528E-05, difference, 
== 0.154922555637357 


x0=1.5707963267948966, yO=1.5707963267948966, Power=0.3,,, 
slamda=0.5, q=0.25 


= > n= 1, leftSide = 0.5822952705583352, difference = 0. 
~417704729441665 

-------- > n = 5, leftSide = 0.7559909175736127, difference =, 
.-0.138957054853603 


362 


esse > n = 10, leftSide = 0.42510422525089975, difference =, 
-+0.076083008376373 

Essen >n = 100, leftSide = 0.03529538460827253, difference, 
== 0.215893258542685 

= > n = 200, leftSide = 0.01733324606478437, difference, 
«7 0.186695331272053 

nement > n = 500, leftSide = NaN, difference = NaN 


cos (x+y) 
ee > n = 1, leftSide = 0.8927358523754148, difference = 0. 
.107264147624585 
d >n = 5, leftSide = 0.2584237378720501, difference = 0. 
--358610124847960 


sense > n = 10, leftSide = 0.07231497281905863, difference =, 
-0.428872260303214 

= > n = 100, leftSide = 0.0007464423578245061,,, 
difference = 0.250442200793134 

-------- > n = 200, leftSide = 0.00018665561921904494,,, 
-difference = 0.203841921717618 

-------- > n = 500, leftSide = NaN, difference = NaN 


x0=1.5707963267948966, y0=1.5707963267948966, Power=0.3, 
-lamda=0.5, q=0.5 


acm > n = 1, leftSide = 0.5712591065614122, difference = 0. 
-428740893438588 

a > n = 5, leftSide = 0.44508273517328206, difference =, 

40.171951127546728 

puse > n = 10, leftSide = 0.22546562367032164, difference =, 
40.275721609956951 

ses > n = 100, leftSide = 0.01774340568001498, difference, 

== 0.233445237470943 
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is > n = 200, leftSide = 0.008690265698572675, difference,, 
o= 0.195338311638264 
——— > n = 500, leftSide = NaN, difference = NaN 


— > n = 1, leftSide = 0.8306217533788608, difference = 0. 
-169378246621139 
— > n = 5, leftSide 
-452872104260555 
ee > n = 10, leftSide = 0.04473340484449506, difference =, 
0 . 456453828782777 

PEE > n = 100, leftSide = 0.0004582980591308905, 
-difference = 0.250730345091827 

= > n = 200, leftSide = 0.0001145956449623009,,, 
difference = 0.203913981691875 

-------- > n = 500, leftSide = NaN, difference = NaN 


Il 
[e 


.1641617584594547, difference 


Il 
© 


x0=1.5707963267948966, y0=1.5707963267948966, Power=0.3, 
-lamda=1, q=0.25 


-------- > n = 1, leftSide = 0.5864627875423122, difference = 0. 
-413537212457688 

-------- > n = 5, leftSide = 0.4287981920363517, difference 
-188235670683658 

-------- > n = 10, leftSide = 0.20093969529286165, difference =, 
-0 . 300247538334411 

-------- > n = 100, leftSide = 0.017362961147294076, difference, 
== 0.233825682003664 


Il 
e 


-------- > n = 200, leftSide = NaN, difference = NaN 
-------- > n = 500, leftSide = NaN, difference = NaN 
cos (x+y) 
-------- > n = 1, leftSide = 0.7775838073968335, difference = 0. 


-222416192603166 


364 


-------- > n = 5, leftSide = 0.08151153166798486, difference =, 
«0;535522331052025 

eee >n = 10, leftSide = 0.020966437843750962, difference,, 
= 0.480220795783521 

-------- > n = 100, leftSide = 0.00021157613089495264,,, 
difference = 0.250977067020063 

-------- > n = 200, leftSide = NaN, difference 
-------- > n = 500, leftSide = NaN, difference 


NaN 
NaN 


x0=1.5707963267948966, yO=1.5707963267948966, Power=0.3,,, 
slamda=1, q=0.5 


sin (x*y) 
selesne >n = 1, leftSide = 0.5057556442116913, difference = 0. 
-494244355788309 
ssa > n = 5, leftSide = 0.2346664067784031, difference = 0. 


-382367455941606 

ix aka > n = 10, leftSide = 0.10506887541473142, difference =, 
-0.396118358212541 

xc > n = 100, leftSide = 0.008731863296700282, difference, 
== 0.242456779854258 


-------- >n = 200, leftSide = NaN, difference = NaN 
-------- > n = 500, leftSide = NaN, difference = NaN 
cos (x+y) 
-------- > n = 1, leftSide = 0.6436935676998752, difference = 0. 
-356306432300125 


Il 
[e 


——Ó >n = b, leftSide 
$0.562750806720639 
—— >n = 10, leftSide = 0.013870693229541708, difference, 
== 0.487316540397731 

ee > n = 100, leftSide = 0.00013952141038031662,,, 
difference = 0.251049121740578 

ss > n = 200, leftSide = NaN, difference = NaN 


.05428305599937022, difference =, 
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225, q=0.25 


esse > n = 1, leftSide = 0.5537842093586645, difference = 0. 
--446215790641336 
ml > n = 5, leftSide = 0.37551401483085034, difference =, 
-0.241519847889159 
ee > n = 10, leftSide = 0.02663661968240949, difference =, 
-0.474550613944863 
Sesi >n = 100, leftSide = 0.08611285934143897, difference,, 
-= 0.165075783809519 
RS > n = 200, leftSide = 0.04469670818492533, difference, 
-= 0.159331869151912 
cla > n = 500, leftSide = 0.01823431892300409, difference, 
-= 0.136757579831830 

cos (x+y) 
ee > n = 1, leftSide = 0.660152586826157, difference = 0. 
-339847413173843 
SERE > n = 5, leftSide = 0.5670364770160042, difference = 0. 
-049997385704005 
ss > n = 10, leftSide = 0.4557508128202348, difference ^, 
-0 . 045436420807038 
esse >n = 100, leftSide = 0.04117611512366948, difference,, 
-= 0.210012528027289 
eee > n = 200, leftSide = 0.020106189790788487, difference, 
-= 0.183922387546048 
Caine > n = 500, leftSide = 0.0079231262107613, difference =, 
-0.147068772544072 


366 


425, q-0.5 


— > n = 1, leftSide = 0.547569451503161, difference = 0. 
--452430548496839 
— M > n = 5, leftSide = 0.38034214102619746, difference ^, 
40.236691721693812 
SOT e >n = 10, leftSide = 0.032163269965970465, difference,, 
-= 0.469023963661302 
—— >n = 100, leftSide = 0.04233088568827148, difference, 
-= 0.208857757462687 
— > n = 200, leftSide = 0.022156076723690243, difference, 
-= 0.181872500613147 
— >n = 500, leftSide = 0.009085359449139019, difference, 
-= 0.145906539305695 

cos (x*y) 
——— > n = 1, leftSide = 0.6579976470662093, difference = 0. 
-342002352933791 
Sedai > n = 5, leftSide = 0.3377738443426027, difference 
-279260018377407 
——— > n = 10, leftSide = 0.2513911570566785, difference =, 
$0. 249796076570594 
aus > n = 100, leftSide = 0.02080094424408141, difference, 
-= 0.230387698906877 
— —— > n = 200, leftSide = 0.010105357427786177, difference, 
-= 0.193923219909051 
—Á > n = 500, leftSide = 0.003969833852825011, difference, 
-= 0.151022064902009 


Il 
e 


x0=1.5707963267948966, y0-2.356194490192345, Power-0.3, lamda-0. 
5, q-0.25 


367 


sossssta > n = 1, leftSide = 0.5704248425429528, difference = 0. 
-429575157457047 

—— > n = 5, leftSide = 0.009919594222051353, difference =, 
--0.607114268497958 

-------- >n = 10, leftSide = 0.23303120616958128, difference =,, 
-0.268156027457691 

sise >n = 100, leftSide = 0.04463818187578661, difference,, 

== 0.206550461275171 

etat > n = 200, leftSide = 0.022707338656893006, difference; 
= 0.181321238679944 

-------- > n = 500, leftSide = NaN, difference = NaN 


cos (x+y) 
-------- > n = 1, leftSide = 0.6517138357795285, difference = 0. 
348286164220472 
-------- > n = 5, leftSide = 0.4417370424804969, difference = 0. 


$175296820239513 

cessi > n = 10, leftSide = 0.23666474907473672, difference =, 
-0.264522484552536 

== > n = 100, leftSide = 0.02012336472332099, difference, 

= 0.231065278427637 

E > n = 200, leftSide = 0.00993336495227648, difference, 

== 0.194095212384560 

-------- > n = 500, leftSide = NaN, difference = NaN 


sò, G=0.5 


stssssée > n = 1, leftSide = 0.5764461054459599, difference = 0. 
+423553894554040 


368 


= > n = 5, leftSide = 0.05496840388241481, difference ^, 
-0.562065458837595 

= > n = 10, leftSide = 0.10301135506292736, difference =,, 
--0.398175878564345 

se > n = 100, leftSide = 0.022100217951421697, difference, 
== 0.229088425199536 

scart > n = 200, leftSide = 0.011297600056453083, difference,, 
= 0.192730977280384 

-------- > n = 500, leftSide = NaN, difference = NaN 


ses > n = 1, leftSide = 0.5588128792203702, difference = 0. 
-441187120779630 

Bee >n = 5, leftSide = 0.2459443806488938, difference 
--371089482071116 

——— >n = 10, leftSide = 0.12526363870721335, difference =,, 
$0.375923594920059 

stata > n = 100, leftSide = 0.010122782300449829, difference,, 
== 0.241065860850508 

MWE > n = 200, leftSide = 0.004981838752162626, difference, 
== 0.199046738584674 

ces > n = 500, leftSide = NaN, difference = NaN 


Il 
e 


x0=1.5707963267948966, y0-2.356194490192345, Power-0.3,, 
-lamda=1, q=0.25 


-------- > n = 1, leftSide = 0.5271717580108257, difference = 0. 
~472828241989174 
-------- > n = 5, leftSide 
$0.419326300169204 
-------- > n = 10, leftSide = 0.17545000849985937, difference =, 
30 .325737225127413 


0.19770756255080557, difference =, 


369 


-------- > n = 100, leftSide = 0.022649081258080628, difference,, 
= 0.228539561392877 

-------- > n = 200, leftSide = NaN, difference = NaN 

500, leftSide = NaN, difference = NaN 


I 

I 

I 

I 

I 

I 

I 

I 
V 
B 

Il 


= > n = 1, leftSide = 0.666766673600017, difference = O. 
+333233326399983 

-------- > n = 5, leftSide = 0.23998424116413997, difference ^, 
-0.377049621555870 

ressa > n = 10, leftSide = 0.11145546263263473, difference =, 
-0.389731770994638 

-------- >n = 100, leftSide = 0.009950631514490715, difference,, 
-= 0.241238011636467 

-------- >n = 200, leftSide = NaN, difference 
-------- > n = 500, leftSide = NaN, difference 


NaN 
NaN 


x0=1.5707963267948966, y0-2.356194490192345, Power=0.3,,, 
-lamda=1, q=0.5 


= > n = 1, leftSide = 0.5653606011950689, difference = 0. 
-434639398804931 

sise > n = 5, leftSide = 0.07432229274307256, difference =, 
$0. 54271156997693T7 

= EAE > n = 10, leftSide = 0.08060332438948326, difference =, 
-0 . 420583909237789 
n > n = 100, leftSide 
= 0.239943536403388 
— » n - 200, leftSide = NaN, difference = NaN 
-------- > n = 500, leftSide = NaN, difference = NaN 


0.01124510674757051, difference,, 


I 

I 

I 

I 

I 

I 

I 

I 
V 
B 

| 


= 1, leftSide = 0.4778374955528845, difference = 0. 
-522162504447115 


370 


see > n = 5, leftSide = 0.13044635524604042, difference =, 
--0.486587507473969 

“sese > n = 10, leftSide = 0.058211923670450805, difference,, 
== 0.442975309956822 
esse > n = 100, leftSide 
= 0.246188703840620 
see > n = 200, leftSide NaN, difference 
ssaa > n = 500, leftSide = NaN, difference 


0.004999939310337598, difference, 


NaN 
NaN 


225, q-0.25 


—— > n = 1, leftSide = 0.9402161080978435, difference = 0. 
-059783891902156 
ete > n = 5, leftSide = 0.9498934678762575, difference =, 
--0.332859605156248 
—— > n = 10, leftSide = 0.7017348119261975, difference =, 
--0.200547578298925 
tes >n = 100, leftSide = 0.03192281426219079, difference, 
= 0.219265828888767 
MEME » n - 200, leftSide 
= 0.190034754656618 
ss > n = 500, leftSide = 0.005124839505234791, difference, 
= 0.149867059249599 

cos (x+y) 
a > n = 1, leftSide 
049664241468449 
MM > n = 5, leftSide 
$0.163259879600065 
=ssestes > n = 10, leftSide = 0.21849119450493704, difference =,, 
40.282696039122335 


0.01399382268021876, difference, 


Il 
© 


.9503357585315514, difference = 0. 


Il 
e 


.45377398311994455, difference =, 


— > n = 100, leftSide = 0.0028831814040992665,,, 
difference = 0.248305461746859 

Asus > n = 200, leftSide = 0.0007214606192108564, 
difference = 0.203307116717626 

és > n = 500, leftSide = 0.00011546352665803283,,, 
difference = 0.154876435228176 


$425, q-0.5 


srnesss > n = i, leftSide = 0.9474589716636656, difference = 0. 
-052541028336334 

medie > n = 5, leftSide = 0.7602911061398283, difference =, 
--0.143257243419819 

Soest > n = 10, leftSide = 0.45402085199791353, difference =, 
--0.047166381629359 

— >n = 100, leftSide 
-= 0.234204181385235 
—— > n = 200, leftSide = 0.007254166382030469, difference, 
-= 0.196774410954806 

— > n = 500, leftSide = 0.002603730188143638, difference, 
-= 0.152388168566690 


0.016984461765722547, difference,, 


cos (x+y) 
== > n = 1, leftSide = 0.9563509123366939, difference = 0. 
--043649087663306 
cada > n = 5, leftSide = 0.3456226375286541, difference = 0. 
S271411225191356 


eta > n = 10, leftSide = 0.14037856419010464, difference =, 
—0.360808669437168 

= > n = 100, leftSide = 0.0017320175590491704,,, 
-difference = 0.249456625591909 
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—— > n = 200, leftSide = 0.00043330910632521924,,, 
difference = 0.203595268230512 

se > n = 500, leftSide = 6.934311748874045E-OS5, 
difference = 0.154922555637345 


5, q-0.25 


ses > n = 1, leftSide 
SO79739213521685 
-------- > n = 5, leftSide = 0.6974652378150936, difference =, 
--0.080431375095084 

menmen > n = 10, leftSide = 0.3046267525099131, difference ^, 
$0.196560481117359 

ses > n = 100, leftSide = 0.0140678844490697, difference =, 
+0 .237120758701888 

sese. > n = 200, leftSide 0.0065230085714090835,,, 
difference = 0.197505568765428 

-------- > n = 500, leftSide = NaN, difference = NaN 


0.9202607864783152, difference = 0. 


= > n = 1, leftSide = 0.8688161767510898, difference = 0. 
-131183823248910 

ee > n = 5, leftSide = 0.21559244098325714, difference =, 
-0.401441421736752 

—€— > n = 10, leftSide = 0.07161943645948099, difference =, 
-0.429567797167791 

= > n = 100, leftSide = 0.0007464423906504702,,, 
difference = 0.250442200760308 

eee > n = 200, leftSide = 0.0001866556200018632, 
-difference = 0.203841921716835 

-------- > n = 500, leftSide = NaN, difference = NaN 


373 


sò, q=0.5 


—— > n = 1, leftSide 
--084610968947376 
EE > n = 5, leftSide = 0.46321818652950136, difference ^, 
-+0.153815676190508 

eee > n = 10, leftSide = 0.1810397938409093, difference ^, 
540.320147439786363 

ee > n = 100, leftSide = 0.007328233712313947, difference, 
== 0.243860409438644 

= > n = 200, leftSide = 0.0033352748130385246 , |, 
-difference = 0.200693302523798 

-------- > n = 500, leftSide = NaN, difference = NaN 


0.9153890310526239, difference = 0. 


> > n = 1, leftSide = 0.8225483073255397, difference = 0. 
--177451692674460 

-------- > n = 5, leftSide = 0.143782405874478, difference = 0. 
S473251456845532 

Re > n = 10, leftSide = 0.04440943117370211, difference =, 
--0.456777802453570 

e re > n = 100, leftSide = 0.0004582980713698781,,, 
-difference = 0.250730345079588 

Ren > n = 200, leftSide = 0.0001145956448059815,,, 
difference = 0.203913981692031 

-------- > n = 500, leftSide = NaN, difference = NaN 


x0=2.356194490192345, y0=0.7853981633974483, Power=0.3,,, 
-lamda=1, q=0.25 


374 


E > n = 1, leftSide = 0.9105735246046179, difference 
--089426475395382 

= > n = 5, leftSide = 0.3255731758907503, difference = 0. 
.291460686829259 

ne > n = 10, leftSide = 0.11/33/76213936231, difference =}; 
-0.383849471487910 

pete > n = 100, leftSide = 0.006600127404657652, difference, 
= 0.244588515746300 

see > n = 200, leftSide = NaN, difference = NaN 

500, leftSide = NaN, difference = NaN 


Il 
eo 


I 

I 

I 

I 

I 

I 

I 

I 
V 
B 

Il 


senese > n = i, leftSide = 0.6790890976440376, difference = 0. 
$+320910902355962 
-------- > n = 5, leftSide 
40.536976735916853 
-------- >n = 10, leftSide = 0.020967288708740317, difference,, 
= 0.480219944918532 

seen > n = 100, leftSide = 0.0002117230559112171,,, 
-difference = 0.250976920095047 

-------- > n = 200, leftSide = NaN, difference 
-------- > n = 500, leftSide = NaN, difference 


Il 
e 


.080057 12680315691, difference =, 


NaN 
NaN 


x0-2.356194490192345, y0=0.7853981633974483, Power=0.3,,, 
-lamda=1, q=0.5 


-------- > n = 1, leftSide 
-136420157397104 
-------- > n = 5, leftSide = 0.20577724025342514, difference ^, 
-0.411256622466534 

-------- >n = 10, leftSide = 0.06958999856682002, difference =,, 
$0.431597235060452 


0.8635798426028964, difference = 0. 


375 


-------- > n = 100, leftSide = 0.00340802561478748, difference,, 
>= 0.247780617536171 

-------- > n = 200, leftSide = NaN, difference = NaN 

500, leftSide = NaN, difference = NaN 


I 

I 

I 

I 

I 

I 

I 
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B 
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esse >n = 1, leftSide 
-414792725572615 
-------- > n = 5, leftSide 
-0.563432244409149 
ee > n = 10, leftSide = 0.01386620318383236, difference =,, 
-0.487321030443440 

és > n = 100, leftSide = 0.00013966152120381548,,, 
-difference = 0.251048981629754 

-------- > n = 200, leftSide = NaN, difference 
-------- > n = 500, leftSide = NaN, difference 


Il 
oO 


.5852072744273848, difference = 0. 


Il 
e 


.053601618310860966, difference =, 


NaN 
NaN 


225, q-0.25 


son > n = 1, leftSide = 0.5537842093586645, difference = 0. 
--446215790641336 
—— > n = 5, leftSide = 0.37551401483085045, difference =, 
-0.241519847889159 
O > n = 10, leftSide = 0.026636619682409157, difference, 
= 0.474550613944863 
Se ee > n = 100, leftSide 
== 0.165075783809519 
—€——— M > n = 200, leftSide = 0.04469670818492821, difference, 
== 0.159331869151909 
mA > n = 500, leftSide 
247 0.136757579831827 

cos (x+y) 


0.08611285934143931, difference, 


0.01823431892300642, difference, 


316 


Reges > n = 1, leftSide = 0.6601525868261571, difference = 0. 
-339847413173843 
Hess > n = 5, leftSide = 0.5670364770160046, difference = 0. 


-049997385704005 

-------- > n = 10, leftSide = 0.4557508128202357, difference =, 
-0.045436420807037 

-------- > n = 100, leftSide = 0.04117611512366748, difference, 
+= 0.210012528027291 
—À— » n = 200, leftSide 
== 0.183922387546050 
-------- > n = 500, leftSide = 0.00792312621075797, difference, 
== 0.147068772544076 


0.02010618979078682, difference,, 


320, q=0.5 


sense > n = 1, leftSide = 0.547569451503161, difference = 0. 
452430548496839 
€ > n = 5, leftSide = 0.38034214102619746, difference =, 
-0.236691721693812 
ium > n = 10, leftSide = 0.03216326996597102, difference =, 
-0.469023963661301 
ses > n = 100, leftSide 
= 0.208857757462686 
T » n = 200, leftSide = 0.02215607672369424, difference, 
== 0.181872500613143 
a > n = 500, leftSide = 0.009085359449142238, difference, 
== 0.145906539305691 

cos (x+y) 
ee > n = 1, leftSide = 0.6579976470662093, difference = 0. 
-342002352933791 


0.04233088568827226, difference,, 


377 


nee > n = 5, leftSide = 0.33777384434260255, difference =, 
-0.279260018377407 

aes > n = 10, leftSide = 0.2513911570566783, difference =,, 
-0.249796076570594 
ess > n = 100, leftSide 
== 0.230387698906875 
eet >n = 200, leftSide = 0.01010535742778329, difference,, 
== 0.193923219909054 

== 2 > n = 500, leftSide = 0.0039698338528224575,,, 
difference = 0.151022064902011 


0.020800944244082742, difference,, 


5, q-0.25 


-------- > n = 1, leftSide = 0.5704248425429528, difference = 0. 
SA429575157457047 

-------- > n = 5, leftSide = 0.009919594222051464, difference =, 
-0.607114268497958 

-------- > n = 10, leftSide = 0.23303120616958273, difference =, 
-0.268156027457690 

-------- > n = 100, leftSide = 0.044638181875786276, difference, 
$= 0.206550461275172 
-------- > n = 200, leftSide 
== 0.181321238679944 


0.022707338656893117, difference,, 


-------- > n = 500, leftSide = NaN, difference = NaN 

cos (x+y) 
-------- >n = 1, leftSide = 0.6517138357795285, difference = 0. 
--348286164220472 
-------- >n = 5, leftSide = 0.4417370424804969, difference = 0. 
+175296820239513 


-------- > n = 10, leftSide = 0.23666474907473656, difference =, 
-0 . 264522484552536 


378 


——— > n = 100, leftSide = 0.020123364723321324, difference, 
= 0.231065278427637 

sese >n = 200, leftSide = 0.00993336495227759, difference,, 
== 0.194095212384559 

—— > n = 500, leftSide = NaN, difference = NaN 


+5, q-0.5 


pose > n = 1, leftSide = 0.5764461054459599, difference = 0. 
--423553894554040 

enonse > n = 5, leftSide = 0.05496840388241503, difference =, 

$0.562065458837595 

= > n = 10, leftSide = 0.10301135506292924, difference =, 
-0.398175878564343 

E > n = 100, leftSide = 0.022100217951421697, difference, 
= 0.229088425199536 

M > n = 200, leftSide = 0.011297600056453527, difference,, 
= 0.192730977280383 


-------- > n = 500, leftSide = NaN, difference = NaN 
cos (x+y) 
-------- > n = 1, leftSide = 0.5588128792203702, difference = 0. 
~441187120779630 
-------- > n = 5, leftSide = 0.2459443806488943, difference = 0. 


--371089482071115 

sestese > n = 10, leftSide = 0.1252636387072129, difference ^, 
$0.375923594920059 

se > n = 100, leftSide = 0.01012278230045116, difference, 
== 0.241065860850507 

ee > n = 200, leftSide = 0.004981838752162848, difference, 
== 0.199046738584674 

-------- > n = 500, leftSide = NaN, difference = NaN 
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x0=2.356194490192345, y0=1.5707963267948966, Power-0.3,, 
-lamda=1, q=0.25 


sin(x*y) 
eee > n = 1, leftSide = 0.5271717580108257, difference = 0. 
-472828241989174 
See > n = 5, leftSide = 0.1977075625508048, difference = 0. 


-419326300169205 

-------- > n = 10, leftSide = 0.17545000849986037, difference =, 
40.325737225127412 

-------- > n = 100, leftSide = 0.02264908125807985, difference, 
-= 0.228539561892878 


-------- > n = 200, leftSide = NaN, difference = NaN 
-------- > n = 500, leftSide = NaN, difference = NaN 
cos (x+y) 
Eee > n = i, leftSide = 0.666766673600017, difference = 0. 


+333233326399983 
— > n = 5, leftSide = 0.23998424116413997, difference ^, 
-0.377049621555870 

€: > n = 10, leftSide = 0.11145546263263517, difference =, 
-0.389731770994637 

ee > n = 100, leftSide = 0.009950631514490937, difference, 
= 0.241238011636467 

———— > n = 200, leftSide = NaN, difference 
(— € > n = 500, leftSide = NaN, difference 


NaN 
NaN 


x0-2.356194490192345, y0-1.5707963267948966, Power=0.3,,, 
-lamda=1, q=0.5 


380 


——— > n = 1, leftSide = 0.5653606011950689, difference = 0. 
-434639398804931 

ee > n = 5, leftSide = 0.07432229274307223, difference =, 

-0.542711569976937 

-------- > n = 10, leftSide = 0.08060332438948326, difference =, 
$0.420583909237789 

= > n = 100, leftSide = 0.0112451067475704, difference =, 
-0.239943536403388 

Stasi > n = 200, leftSide = NaN, difference = NaN 

500, leftSide = NaN, difference = NaN 


I 

I 

I 

I 

I 

I 

I 

I 
V 
p 

Il 


Seas > n = 1, leftSide = 0.4778374955528847, difference = 0. 
-522162504447115 

-------- > n = 5, leftSide = 0.13044635524603976, difference =, 

--0.486587507473970 

> > n = 10, leftSide = 0.05821192367045103, difference =, 
-0.442975309956821 

= > n = 100, leftSide = 0.00499993931033893, difference, 

= 0.246188703840619 

-------- > n = 200, leftSide = NaN, difference = NaN 

-------- > n = 500, leftSide = NaN, difference NaN 


225, q=0.25 


-------- > n = 1, leftSide 
-307412854652501 
-------- > n = 5, leftSide = 0.7584957733336617, difference =, 
--0.141461910613652 

-------- > n = 10, leftSide = 0.8789857151594607, difference ^, 
.-0.377798481532188 


0.6925871453474989, difference = O. 


-------- >n = 100, leftSide = 0.10758145989687384, difference, 
-= 0.143607183254084 
-------- >n = 200, leftSide = 0.05132398144856276, difference, 
-= 0.152704595888274 
-------- > n = 500, leftSide = 0.019889821206692027, difference, 
-= 0.135102077548142 

cos (x*y) 
-------- > n = 1, leftSide = 0.04302847225921516, difference =, 
-0.956971527740785 
-------- > n = 5, leftSide = 0.21735958970458044, difference =, 
-0.399674273015429 
-------- > n = 10, leftSide = 0.39345934112815295, difference =, 
-0.107727892499119 
-------- >n = 100, leftSide = 0.055348639049624435, difference, 
-= 0.195840004101334 
-------- >n = 200, leftSide = 0.02771298567058151, difference, 
+= 0.176315591666255 
-------- > n = 500, leftSide = 0.011089529016998372, difference, 
-= 0.143902369737835 


425, q-0.5 


— > n = 1, leftSide 
312963777336723 
> > n = 5, leftSide = 0.5934355620160883, difference = 0. 
$023598300703921 

ee > n = 10, leftSide = 0.5624694469096623, difference ^, 
$-0.061282213282390 

A >n = 100, leftSide = 0.05480942320370796, difference,, 
= 0.196379219947250 


0.687036222663277, difference = 0. 
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se > n = 200, leftSide = 0.025905610387507827, difference, 
= 0.178122966949329 
A0 > n = 500, leftSide = 0.009982890207115513, difference, 
= 0.145009008547718 

cos (x+y) 
see > n = 1, leftSide = 0.050930004607481885, difference =,, 
-0.949069995392518 
essssese > n = 5, leftSide = 0.015100386386186132, difference =, 
+0 .601933476333823 
—M— > n = 10, leftSide = 0.1926149215227114, difference =, 
-+0.308572312104561 
ee > n = 100, leftSide = 0.02768495990109943, difference, 
= 0.223503683249859 
——— >n = 200, leftSide = 0.013857824420666817, difference, 
= 0.190170752916170 
—— > n = 500, leftSide = 0.005544849757553584, difference, 
= 0.149447048997280 


5, q-0.25 


-------- > n = 1, leftSide = 0.7103775500517433, difference = 0. 
-289622449948257 

-------- > n = 5, leftSide = 0.8400996538212805, difference =, 
.$-0.223065791101271 

-------- > n = 10, leftSide = 0.6119861519617393, difference =, 
--0.110798918334467 

-------- >n = 100, leftSide = 0.051410506737241124, difference,, 
-= 0.199778136413717 

-------- >n = 200, leftSide = 0.025020872041063735, difference,, 
= 0.179007705295773 

-------- > n = 500, leftSide = NaN, difference = NaN 
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ee > n = 1, leftSide = 0.01619033567029482, difference ^, 
-0.983809664329705 

== > n = 5, leftSide = 0.36436684098431893, difference =, 
-+0.252667021735691 

— nus > n = 10, leftSide = 0.26214283494469137, difference =, 
-0 . 239044398682581 

=== > n = 100, leftSide = 0.027712292875384497, difference, 
= 0.223476350275574 
Ses > n = 200, leftSide 
== 0.190167333591764 
-------- > n = 500, leftSide = NaN, difference = NaN 


0.013861243745072993, difference,, 


ao, q=0.5 


sé > n = 1, leftSide = 0.7090579463642067, difference = 0. 
-290942053635793 

-------- >n = 5, leftSide = 0.5425020384013203, difference = 0. 
--074531824318689 

= > n = 10, leftSide = 0.3450579219536573, difference =, 
240.156129311673615 

mine iiis > n = 100, leftSide = 0.02599518205331708, difference, 
= 0.225193461097641 
ses > n = 200, leftSide 
>= 0.191446956886182 
-------- > n = 500, leftSide = NaN, difference = NaN 


0.012581620450654696, difference,, 


Lelli >n = 1, leftSide 
-0.905811116447190 
— >n = 5, leftSide 
-443788720539322 


Il 
oO 


.09418888355280962, difference =, 


Il 
[e 


.1732451421806875, difference = 0. 
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lecce > n = 10, leftSide = 0.13219821581911256, difference =,, 
-0 . 368989017808160 

mined nee >n = 100, leftSide = 0.013857478599215869, difference,, 
== 0.237331164551742 
ses > n = 200, leftSide 
>= 0.197097788989342 
Lera > n = 500, leftSide = NaN, difference = NaN 


0.006930788347494963, difference,, 


> q=0.25 


sin(x*y) 
pe > n = 1, leftSide = 0.6698891250551241, difference = O. 
--330110874944876 
-------- > n = 5, leftSide = 0.6082720715946032, difference = 0. 


-008761791125406 

-------- > n = 10, leftSide = 0.30354265011280357, difference =, 
0. 197644583514469 

-------- > n = 100, leftSide = 0.025121339875409543, difference, 
== 0.226067303275548 


a > n = 200, leftSide = NaN, difference = NaN 
-------- > n = 500, leftSide = NaN, difference = NaN 
cos (x+y) 
-------- > n = 1, leftSide = 0.2101981690253152, difference = 0. 


-789801830974685 
Sssssesé > n = 5, leftSide = 0.25730768810921967, difference =, 
-0.359726174610790 

= > n = 10, leftSide = 0.13666230437207122, difference =, 
$0.364524929255201 

———À >n = 100, leftSide = 0.01386690093644301, difference, 
a= 0.237321742214515 

enlè >n = 200, leftSide = NaN, difference 
ent > n = 500, leftSide = NaN, difference 


NaN 
NaN 
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+ q=0.5 


sin(x*y) 
Sea >n = 1, leftSide = 0.6542084126179514, difference = 0. 
--345791587382049 
meme. >n = 5, leftSide = 0.3584336915320941, difference = 0. 


~258600171187916 

-------- > n = 10, leftSide = 0.16452563031225964, difference =, 
$0.336661603315013 

-------- > n = 100, leftSide = 0.012670741987398593, difference, 
-= 0.238517901163559 


seat > n = 200, leftSide = NaN, difference = NaN 
-------- > n = 500, leftSide = NaN, difference = NaN 
cos (x+y) 
Eee > n = 1, leftSide = 0.017085590495459647, difference =, 


-0.982914409504540 
Ó—M > n = 5, leftSide 
-0.487373047230395 
eee > n = 10, leftSide = 0.06842715102822401, difference =, 
$0.432760082599048 

etone > n = 100, leftSide = 0.0069292372673999654, 
-difference = 0.244259405883558 

AL » n = 200, leftSide = NaN, difference 
-------- > n = 500, leftSide = NaN, difference 


Il 
[e 


.12966081548961508, difference =, 


NaN 
NaN 


7.3 Using SageMath 


For completeness, we give below (without numbers) SageMath code that can 
be used for the Bivariate case approximation. 
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NE 


var('x y') #declare x and y as variables 

RR.scientific notation(True) 

powers ESSA 1/2; TAO 

lamdas Breeze: #deformation parameter lamda over (0,1 
o1] - these are the beta values in the formula 

qs = [1/4, 1/2] #deformation coefficient 


funcs = [sin(x*y), cos((x+y)/2)] #choice of functions 
a = -pi #the interval 

b = pi #the interval 

x0s= [pi/4, pi/2, 3*pi/4] 

yOs= [pi/4, pi/2, 3*pi/4] 


ARARAAAAAKAAAAAARARARAKAAAAAAAARRARARAKAAAANAAKARARARAAAAAAAA 
for x0 in x08 
ARARAAAAAAAAAARAARARARAKAKAAAARAARRARARAAAAAAAAAAARARARAKANAAAA 
for yO in yOs. 
LI 
HAARARAAAARARAARARARARAAAAAAANANAKANAA KARA AAAARARARARARAKAAN 
for power in powers: #going over various powers, 
sfor 1/n^power 
LI 
HANRAKAAAARARAARARARARAAAAAAAAANANA AAA AARARAAARARARARARAKAAA 
for lamda in lamdas: #going over each lamda value 


LI 


SARRI ARRE RARA 
for q in qs: #going over each q value 
LI 
SARRI RAR RARA RARA 
#the activation function 
phi(x) = (e^(lamda*x)-q*e^(-lamda*x))/ 
a(Ce^(lamda*x)*q*e^(-lamda*x)) #formula 17.1 
G(x) = 1/4*(phi(x+1) - phi(x-1)) u 
o#formula 17.9 
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#MultiG(z, y) = G(z)+G(y) Li 
SX formula 17.58 


print () 
print () 
EI 
on (NS e ———————— 
print "GO YO = iron 
oStr(yO)* "), Power = "+ str(power)+ ", lamda = "+, 
sstr(lamda) +", q = " + str(q)) 
LI 
1, L 
LI 


oHARARARARARARARARARARARARARARARARARARARARARARARARAKARARAAAAK 
for i in range(len(funcs)): 

LI 
RARKRAAAAAAARARARARAAAAAAA AAA AAAARAAARAKAKAA AKA AAKARAKAKAKAAA 
f (x, y)=funcs [i] 

show(f (x,y) ) 
for n'an I MATE REl 
#below it uses formula 17.69 
#numerator = sum( sum( f(k1/n,k2/ 
an)*(G(n*x-k1)*G(n*y-k2)) for k2 an [ceil (nta),.. 
+,floor(n*b)]) for ki in [ceil(n*a),..,floor(n*b)]) 
#denominator = (sum(G(n*x-k1) fom, 
oki in [ceil (nta),.., floor (n*b)]))*(sum(G(nty-k2) for k2 in, 
edcesTn*a) 24,7; Loor (nb) IDD 
#L(z,y) = numerator/denominator 
numerator = sum( sum( f(ki/n,k2/ 
on) *(G(n*x0-k1)*G(n*y0-k2)) for k2 in [ceil(n*a),.. 
=-tloor(n*b)]) for ki in [ceil(nfa),..,floor(n+b)]) no 
denominator = (sum(G(n*x0-k1) for, 
ski in [ceil(n*a),..,floor(n*b)]))*(sum(G(n*yO-k2) for k2 in, 
-[ceil(n*a),..,floor(n*b)])).n0 
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#L = numerator/denominator 


leftSide = abs(numerator/ 
denominator - f(x0,y0)).n() 


val3 = 1/(n^power).n() 


print” n= “str dn) “ou 
> left side = "+str(leftSide), 
UNT Np 
on*("+str(power)+") = "+str(val3), "Nt difference =, 


-"+str(val3-leftSide)) 
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8 Conclusion 


Here we give numerical applications for the approximation by the parametrized, 
deformed activation function neural networks. The parametrized activation 
function kills much fewer neurons than the original one. The asymmetry of the 
brain is best expressed by deformed activation functions. So in this monograph 
we present extensive numerical applications of neural networks approximation, 
as they are presented for the first time in the recent monograph by the first au- 
thor, titled “Parametrized, Deformed and General Neural networks”, Springer, 
Heidelberg, New York, 2023. That is confirming with numbers the theoretical 
results of this monograph. 
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